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the ws machine mentioned 1 in the title page of this book, 
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in this wark any ęrror or omiſſion ſhould appear to : 
the candidrreader, my hope is they weill be forgiven. | 
Agriculture i is the molt uſeful and moſt anole 


wrt. of Any whatſoeyer, "and which moſt noble 
together with trade and cm erg are the chie 


pills of ſupport: fia cheſe kingdom... Ad t che 
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contribute ſo Much 8 Ft cereals of wel 
mol noble and uſeful art. as by inland ren 
and by inzerſeQing and extending it ind Ihe, mot 
interior parts of every —_ kingdoms: 
og 1 Net. be Bf * e at any place he 


— 1 4 
N 4 
4 — a . 
1 < — 
2 3 *. 2 5 
* 


F 
— crit of wanaing raters; ori 


may be uffirmed for à certain fact, as confirmed to 


is hardy an one river or ſtream of running water 
' the imiverſe, where there is a conſtant ſtream 
ſuſſiciemt to work a common W e bat "is. 
capablerts he made navigable. 8374 302 1; 1 
This diſtovery us fully Büren to Win 
furveys q; made in the chunty of Corntrall: the firſt 
i the Spring of the year 2774. bn or near the river 
Tamer which difcharges itſelf into the Plymouth 
Sound. The ſecond, in the Sammer 1777, on the 


Channel; between the two enough of Eaſt and 


Weſt:kooe, in the ſaid county.” 70 nar” 
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wanch batten performance, in point of language, 
micht have been, need 1 but for want of 2 
| ſcholaſtic education, which. I ever had the good 
tottane en. pg of my 


my work. (wean, s it ic) hach merit, as 1 rms it 
will, I make no doubt but 1, ſhall. have ſome en- 
couragement for my labour and toil from à gene- 
rous Public. And, however mean the per- 
fotmante ma be, yet, as the ſubject which I have 
veated on is of the greateſt. amen, to the 
5 1 of, theſe kingdoms, I hope it will ſerve .. 
2s a foundation for a more able architect to build | 
on; and ſtill, to make my Treatiſe more uſeful, 
1 havr added a Supplement, plainly demonſtrating 
dhe poſſibility, of the launching a ſhip at any time, 
except after half. tide, n. eee 1 HOPE x 
| eee blic. 


93 


l * Ei 20 2 


UNIVERSAL, INLAND NAVIGATION: 


3 TTV 3 8 +: 
5 x bs Roth LETT 8 . * 5 8 bd WR, . — #2 ws 3s 
. ark 8 * 9 bY * * 7 * 12 of OP, * — Lg 
x ; 3 ; ; 3 4 . 56 
: * 
* 8 5 2 
8 „ 8 1 5 + RE. * 
= 925 a r MEN = 
0 I x WO. 1 * 5 * * 
8 nar 9 5 | 
2 n * ö * ; 8 x F * : 2 8 Ge, : 
* pk 2 Y PEER 8 g 7 g IF ? 8 12 > Bll - "OW 2 Ok * 7 1 
N : „„ ee BOO 
. a * 5 "oa : 
* 8 2 i * 5 
; VT, 5 Key x Þ 7 Z x 205 7 8 18 * 2 _— 8 = 
& > . 3 8 a ES? . 3 0 n 
. 9 0 
3 1 43 
88 8 $2 $9 
y 25 : 2 1 82 volt * e . 22 5 


A . «fly ate to — lee 42 : 
land Navigation, whereby Agriculture, ue . 
. Commerce, may thereby be greatly e 


[21 E meaning of the word Navigation 10 tok well 
L known to need any explanation thereof here, but 
only to obſerve, that it ought to be divided into two 1 
parate and diſtinct branches, viz. firſt, external or out- 


ward navigation, which is very advantageouſly uſed; either 


to diſtant parts of the globe, or by coaſting from port - 


to port; and ſecondly, internal or inland navigation, each 
of which of theſe branches hath a great dependance on one 
and the other; and we may fairly infer, that there is not 
any one art or ſcience whatſoever that hath as yet been 
_ deviſed by human wiſdom, that hath or ever will be at- 


tended with more real advantages for the proſperity of a 


nation in general, than that of navigation, for "one. 
agriculture, trade, Annen depend. W 
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by nt of my 83 I ſhall entirely confine myſelf to 
treat on the ſecond branch of navigation, namely, inter- 
nal, as it is ſo very ts towards the increaſe of agri- 
culture, 


Now as agriculture is an art of ſuch an ineſtimable value 
for the benefit and advantage of mankind, and as it may 
with dere iP t reaſon claim the precedency over every 

cience whatſoever, both for its antiquity and 
uſefulneſs; for as to its antiquity, it had its birth at the 
beginning of time, for Adam received his inſtructions in 
that moſt noble art from the mouth of God, in the Garden 
of Eden, where he was placed, and commanded for to 
dreſs it and to keep it. And as this moſt noble and uſeful 
art is found to be of ſuch conſequence for the advantage of f 
mankind, it certainly behoves us toincreaſe and promote it 
by every means in our power; and the moſt effectual way 
to do ſo, would be by extending the inland navi 1gation into 
the moſt interior parts of every county, in both kingdoms 
of Great Britain and Ireland; for as every county in 
both kingdoms abounds. with rivers and ſtreams of water, 
which might be made navigable to within a mile or two of 
their ſources, by which means every part of each king- | 
dom might be greatly improved, and trade and commerce 
by the ſame means would be increaſed and greatly en- 
larged. And if the legiſlature ofboth kingdoms (to whom 
this treatiſe is particularly recommended) would be fo good 
as to interpoſe their good offices in its behalf, by enforc- 
ing the improvement of the inland navigation in every 
county in both kingdoms, a circumſtance worthy of the 
+ attention of every Lord and Member of Parliament, as it 
may be affirmed that there is not one ſingle Member 47 
the 


„ ; ) . 

we Right r the Upper, Py" the Honourable 
| the Lower Houſe, of Parliament, in either of the two 

2 kingdoms, but both for their own private emolument, as a 

well as in their legiſlative capacities, for the kingdoms, | 
counties, cities, and . boroughs they repreſent, but are 
equally intereſted in the increaſe and enlargement of agri- 
culture, trade, and commerce; and the moſt ready way 
to the attainment thereof, would be by extending the na- | 
vigation into the moſt interior parts of the ſeveral counties 
on every river and ſtream in each kingdom. With what 
eaſe, and how ſmall wguld be the expence to Govern- 
ment, if done by the cM victs, as propoſed i in Chap. IX. 


: Inland navigation joins as it were the whole world in a 
focial intercourſe of benefits and advantages derived there- 
from; it conveys all the ſuperabundance of the products 
: and manufactures of one part of a kingdom or country to 
chat of another deſtitute of ſuch things, and when ex- 
changed by way of barter, is very adyantageous | to both 
Parties ; and from whence hath flowed into every county, 
where ſuch means have been uſed, a full tide of wealth and 
. opulence ;; and the importance and power of a kingdom 
and ſtate, i in a great meaſure depend on the encourage- 
ment that is given to agriculture, trade, and commerce; 
for if we conſider that the wants and neceſſities of mankind 
are principally ſupplied by trade and commerce, and the | 
bartering of one commodity for that of another, it will 
appear of the utmoſt importance to render the communica- 
tion with each other, for ſuch purpoſes, as eaſy and com- 
| modious as poſſible; for if the carriage of the natural and 
artificial e of the ſeveral parts c of a country or king- 
i. dom 


A 


. 1 
" is can be bir to us by an eaſy conveyance, as it 
may by a water communication, at a very ſmall expence, 


„ by ſuch means the goods may be ſold at 2 les price than 
heretofore. | 


The 883 late years of the public roads in 
this kingdom, has been found to be exceedingly advanta- 
geous to the public, on account of the land carriage of 
goods, as well as for the conveniency of travelling; but 
how much more advantageous hom it be to the Bc 

tothe rendering of rivers and s of water navigable, 

| where boats and veſſels might be brought to paſs with - 
goods, wares, merchandize, and manure, from place to 
Place, at leſs than rea the ho met of a 28 Ne 
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There are numbers of inland diſtricts in the two 8 
doms of Great Britain and Ireland, as Well as in many 
- other | kingdoms and ſtates, that as yet never have had an 
| water communications, although Nature hath furniſhed : 
them with the means neceſſary for ſuch purpoſes, by Which 
means large tracts of land, for want of ſuch an eaſy con- 
veyance of manure, and for the carrying off of the pro- 
ducts thereof, are rendered of very little value to the 
owners and occupiers of them. And if any induſtrious 
labourer, in ſuch a diſtrict, makes any improvements in 
his farm, he beholds the fruits of his daily toil almoſt con- 
ſtned to his own conſumption; and in caſe it is ſent to a 
diſtant market, it is attended with ſuch an expence in land 
carriage, as eats up great part of his little gain, and eramps 
him in obtaining the neceſſary articles of his ſubſiſtence and 
comforts of life. It is to the conſideration of all mankind 
in e but to all ſuch — and places in particular, 
: whoſe 


\ 
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whole hard lot it is to be in a ſituation ſo circumſtanced, . 
and for the removal of ſuch caſes, that this work is deſigned | 


and recommended, for inland navi igation Was. be an oh 
beau Bit for ſuch a diſeaſe. „„ 


hh 3 . ay tank every fort of manufatory, 
and OCCALION the e of many NEW. ones; 1 5 


ſure will ſupply 8 en. of rivers and ſtreams which 
Nature has denied to a country, and in a moſt effeQual : 
manner ferye for Wk A an purpoſes, 


The b of ai and W 3 would be f 
greatly ſaved by ſuch means; the value of lands would every ] 
where along the borders of every ſuch canal increaſe on —— 
each fide to a conſiderable diftance ; manure, which is | 
the life and ſoul of agriculture, might thereby be obtained, © 
wherever wanted for improvement, with very little trouble, 

and ſmall expence, whereby they would be enabled to | 
improve their lands in a much greater degree, and might EE 

_ expeat . and more plentiful crops of corn and > ol 
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There is no kingdom or ſtate in the world that is better 

adapted for the purpoſe of inland navigation, than the 

two kingdoms of Great Britain and Ireland, as they are 

| ſurrounded with the ocean on every fide, and. abound. 

with ſo many fine rivers and ſtreams of water on every 

ſide, that diſcharge therein ; for every county. in each 

kingdom is furniſhed with rivers and ſtzeams of water, very · — 
few, if any, of which but may b be made navigable to within : 
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hare in this Triatif propoſed. 


| diftance on ſuch raped ſtreams, 
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4 
x mille or two of their ſources, by the 3 which is 


I doubt not but ſome will think it impoſſible to be done 


on ſome rivers and ſtreams, on account of the rapidity of 
their motions, as ſuch rapid ſtreams would require a number 


of locks and dams to compleat a navi —_ at a ſmall 


th Weld e ain move on an inclined pla 


and the more the plane or bed of the river is elevated, the 


more rapid is the motion, and the leſs diſtance conſe- 
quently there will be between every two locks and dams ; 

if done on the bed of the river the old way, this will make 
the compleating ſuch a navigation very expenſive; but 
where the plane of the bed of the river or ſtream is ele- 


vated but a few degrees, there the ſtream will move on with 
an eaſy gentle courſe, and a navigation may be performed 


on ſuch a river with a moderate number of locks the old 
way; ; but a navigation on or by a rapid river the new 
way I ſhall here propoſe, may be performed with much 
more eaſe and leſs expence than the old way, let the river 
or ſtream be ever ſo rapid, and without the aſſiſtance of 
Jocks and dams, by beginning the navigation with a canal 
as nigh the head of the river as where a ſufficient quantity 
of a running ſtream may at all times be found to fill and 
feed the canal therewith, and by carrying the canal on in 


one continued level toward the mouth of the river, till it 
arrive at a convenient place or ſummit, and from thence 


to drop down by means of the hereafter-mentioned new in- 
vented machine into the original river, or into another 


: canal; e e eee * appt 
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ds this new conſtruQiop, is wn e ths 
Treatiſe very fully explained a and aſcertained, by the eam 
ples of two ſurveys made in the county of Cornwall, and „„ 
alſo by plans properly adapted for the purpoſe of giving the — 
reader a perfect idea of the manner in which ſuch a navi- 
gation may be performed. And as the extending des 
vigation into the interior parts of every county is _ 
. practicable, and would be attended with ſuch immenſe 
- vantages, let us, in imitation of the Dutch and Chineſe, 
follow their example, by which means thouſands of acres 
of now very poor land, of very little yearly value, f in many 
| parts of both kingdoms, would by ſuch means be greatly 
improved to very great advantages, and the good land 
might ſtill be made better. It would employ a great 
number of people of all ages it would teach and inſtruct 
them in the interior parts in the knowledge and uſe of 
boats and other veſſels, and by little and Ittle, might 
thereby become at laſt to be expert ſeamen. It would de 
a nurſery for the cultivation of youth, and the improve- 
ment of manhood, and the number of ſeamen greatly in- 
creaſed, The interſecting the inland parts of both king- : 
doms, in every valley where there is a river that is to be 
made navigable, would he productive of the greateſt good. = 
It would effectually, in Ireland in particular, drain many |, 
of their bogs, marſhes, and moraſſes, and make them 
Sood paſture land, which now in. their preſent. ſtate are 
uſeleſs, unſerviceable, and N of them 88 for 
man or beaſt. 


Ib; is a common x complaint, i in the interior parts oF all 


counties, and in particular in the two Weſtern counties 
of Devon and mend. in all parts remote from the ſea 
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coaſts and A en of the extreme dimculty of pro- 
-- curing manure for the improvement of their lands, and 
the great expence of land carriage attending the ſame, and 


the carrying off of the product of their farms to a market. 


It is che ſole intention of the writing and publiſhing this 


Treatiſe, 11 poſſible, to remove that” tines gh incon- 
8 venienee. EY 3 
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i The * bb notion of the Dutch and Chineſe in 
inland navigations, which they have with ſo much aſſi- 


duity followed for a number of years, is an example worthy 


to be followed by every maritime kingdom and ſtate upon 
earth; for it is well known to ſuch as have been eye-wit- 
neſſes thereof, that Holland, by canal navigation, hath 
che advantage in point of trade and commerce of every 


other nation in Europe; and it is not to be doubted, but 


9 that the inland parts of Great Britain and eu are as 
8 . of bein g e in the fame Manner. 


Por Holland, by theſe means, 1 Fen 1558 once a poor 
paltry ſmall tract of marſhy boggy land, had the appel- 
lation of The Poor Diſtreſſed States of Holland, but now, 


by their improvements and induſtry, in the interſecting 


their country in every part with inland navigations, they 
have raiſed themſelves to the denomination of the 
High and Mighty States of the Low Countries. They 
have interſected their country with artificial canals in al- 


moſt every part; the ſupport, repairs, and the main- 
tenance of which they adhere to with the greateſt pre- ; 
caution and diligence ; theſe canals conveying away the 


water from their bogs and marſhes, which would other- 
"wm drown their * wy _—_ are the conveyance,of | 
„„ - - Fon. 
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Wade Ak 3 from one place to a AS welt 
as for the carriage of goods of every kind, and manure for 
the purpoſe of agriculture, and the improvement of lands. 
By means of theſe canals, navigable cuts, and rivers, 
they carry on that immenſe inland trade, as well as 
foreign, to all parts of: the known world, which hath 
| never been exceeded, or fearce equalled by any other na- 
tion in Europe, and they may be W Wa N a 
nation een and ſeamen. 8 


» 
% 


10 Oise dard is: na 3 1 in the 
ſame moſt uſeful branch of improvement; for, by theſe 
artificial helps, it is rendered, according to the report of 
a modern writer, the moſt fruitful, beautiful, and the moſt 
populous country in the whole world. They have canals, 
as is reported by the ſame writer, above a thouſand miles 
in length, and they are ſaid to be managed with the greateſt 
advantage to the public; and their trading is ſaid to lie 
between themſelves, from one province to another; like 
ſo many diſtant kingdoms, they communicate their riches 
2 to each other, by which means China is rendered a moſt 
fertile and pleaſant country. The Chineſe trade is allowed 
by all people who have ſeen it, to be of a prodigious | ex- 
tent, which is a very plain demonſtration, that it muſt 
ariſe from its inland proſperity ; ; for the ſea coaſts alone 
could not produce a tenth part of their exports; and as to 
their imports, they are as equally great in proportion, and 
which may be fairly attributed to their eaſy and delightful 
communications through that wide and extenſive empire, 


and the excellent effects attendant on their moſt noble 


mode of communication; and their canals are managed 
with the greateſt adyantage to the public, inſomuch, that 


one 
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Y „„ | 
one may paſs in f boat from Canton, the moſt Southern 
city, to Pekin, the moſt Northern city, through that vaſt 
and extenſive empire, in a boat; that their canal veſlels 
are of a very large ſize, and almoſt equal to our ſmall 
merchant ſhips, and that the Emperor has above ten thou- 
ſand of them always ready for ſervice ;- that numbers of 
beautiful boats fail in fleets, under the command of a 
Mandarine, with the voy e of the Afferent 
provinces. 15 5 ee - 


«% 


ee author cb that ſome of their 8 
are in burthen two hundred tem, and much more commo— 
dious, for the reception of an entire family, than ſome of 
their Houſes, and that there were four hundred of them in 
the n * . in. 
” He rather Kh, that the country is exceedingly popu- 
lous, that the fifteefi provinces of China contain two thou- 
ſand three hundred. and fifty-ſeven fortified towns, ten 
million one hundred twenty-eight thouſand eight hundred 
families, and one bub and AK millions of profper- ; 
ing inhabitants. 
f | + * - 
: | Their veſſels, he faith, for ſea ſervice, in the mouth of 
their rivers are innumerable, by which it plainly appears, 
that their nurſery for ſeamen is not hurt by canals, but, on 
the contrary, is greatly encreaſed thereby ; and their coaſt- 
ing trade is of a prodigious extent, which certainly muſt 
ariſe, as is very evident, from their inland proſperity, and 
may very fairly be attributed to their inland navigation, 
and the excellent effects that are attendant on-ſuch a modg 
of communication; inſomuch, that it is endleſs: tœ enu- 
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merate the bse are ive from ſuch inland 
intercourſes; and the like advantages might very reaſonably 
be expected here, in each of theſe kingdoms, were we ta 
follow the Chineſe example. How happy would numbers 
of people be in ſuch a ſituation, which would bring, a nfar- 
| ket to every man's door, adjacent to every ſuch canal, 

| which would bring an ample reward for every man's labour, 


From hence it is evident, that eaſy communications 
(and ſurely none can be fo much ſo as by water) are the 
moſt apparent means for the profperity of a nation, and 
for reducing the high prices of all the common ns 
of life. : 


* Too much could not be ſaid } in i of F ſuch a the. 
but what I have ſaid in its praiſe ſhall ſuffice, with obſerv- 
ing, that the number of our ſeamen would thereby be 
greatly encreaſed, as is very plainly demonſtrated by what 
J have already ſaid in relation to the Chineſe and Dutch; 
for the cauſe that hath produced one uniform effect for 
ages paſt in China and Holland, may very reaſonably be 
expected to produce the ſame effects with us here, in * 
kingdoms, by 8 che ſame laudable examples. 


| Let it further b that ſuch inland navigations, 
would employ a great number 'of poor labouring people, 
and prevent them from being a burden and an incumbrance 
on their pariſhes. And, as I have already obſerved, ſuch 
inland intercourſes would greatly encreaſe agriculture, and 
| the tillage of corn; by which means, we ſhould not need 
o have ſo much een _ and meal, brought into theſe 


5 | nations 
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ſuch immenſe 
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Of ( Canals” in 1 The ola Mode _ moling ng 
with the Advantages and Diſadvantages that ariſe 
therefrom impartially conſidered, and a_new i a bo 
IE Canals propuſed,” and W OO + 

ITHERTO, all the artificial t 3 5 

made in this kingdom, as well as in others, where 

Nature hath not operated, hath been made the old ac- 
cuſtomed way, by beginning theſe navigations at the foot * 
or mouth of the river, or at the utmoſt extent of the ebb * 
or flow of the tide, and ſo to proceed upwards, either in 
the ordinary courſe of the river, by ſinking, widening; and 
cleanſing the ſame, as far as it is poſſible to proceed on 
one level; and then, with the aſſiſtance of a lock and dam, © 

to raiſe up boats, barges, and veſſels, up to another level, © , 

and then, by ſinking widening, and cleanſing the fame, + 
as in the firſt level; and, by a continuance on in'the fame 

manner, by ſteps as it were, till they arrive at che extont 

of their intended navigation; or otherwiſe, by making of 
an artificial fide cut or canal, nigh to the courſe of ſuch 

river, and at the greateſt extent of the firſt level, then to 

raiſe up, by a lock and dam, to a ſecond level, and ſo on, 

by a continuance of levels, Jocks and dams, by ſteps, as 

aforeſaid. Theſe are the uſual, and, I believe, the onl ; 

methods that have hitherto been made uſe of; and there is 0 

not the leaſt doubt to be made, but they have been found Ol 

to be of the greateſt advantage to the public in general, in | £ 

ul APO wh they have been carried into execution. 
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But thoſe artificial navigations that have been inde 5 in the 
natural courſe of the river, are ſubject, in ſome meaſure, 
to ſome inconveniences which it is impoſſible to foreſee, 
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For thoſe 8 des near the mouth of the river 
| ___ are-in general of large dimenſions, of a great depth, and 
| muſt be extended to the whole width-of the river; and if 
made in the natural courſe of the river, they are 277 
F en ene = ! 


> Firſt, Every river or 8 is the natural drain and 
common ſhore of all the country adjacent thereto, and is 
the common receptacle that ſwallows up all ſprings, rains 
and floods, that diſcharge themſelves therein; by which 
means it is poorly adapted and ill formed for ſuch uſe, and 
we: may infer was never deſigned by Nature for any ſuch 
purpoſe. For as rivers are ſo often overfiowed by heavy and 
continued rains, raiſing ſometimes mighty torrents of water, 
driving every thing before it, ſuch as locks, dams, veſſels, 
and boats, by which means the trade and and navigation 
for ſome time (until things can be reſtored again to their 
former ſtate and condition) muſt be at an end; the re 
paration of which damage is frequently attended with much 
labour, time, and expence; but to a canal of ſuch a con- 
ſtruktion as I ſhall hereafter deſcribe, no ſuch impediment 
or misfortune can ever a Sig except ie, made too ur 
to a mm river. | 70 1 5 


. | 3 The 8 and expence in PFs fuck 
8 locks, and dams, in the courſe of the river, and 

. eſpecially near the mouth of the river, where. it is ſome- 
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times very ark muſt be attended wi © I „ 
eee | : \ ry FOR. 
"Thirdly, 0 ct . 
lar places, run very rapid, and if the deſcent of the bed 
of the river is pretty great, it will require a great mar | 
* locks and dams to make ſach a rapid river navigable, | : 
though the navigation ſhould n, . | 
from the moore of the river. + 


1 


r The paſſing and repaſſing the 1 3 


=: attended with difficulty, nn INN ” 

N time ane nts | 8 

. Theſe are the principal inconveniencies that attend 1 

theſe ſorts of navigations in the courſe of the river, but gy 

they are ſuch as cannot be avoided, and therefore they Ds 

5 muſt be with patience endured. But their advantages and e 

, diſadvantages I ſhall paſs over, and proceed to the explana- =” 

: tion of a canal, of a different conſtruction from the former, 2 

1 and at all times free from the beforementioned irapedimmnts. : 

. | 

. It is before obſerved; os the -prefont; "michad.of the ns 

1 making rivers navigable, is to begin the artificial naviga- 

- tion at the foot or mouth of the river, and to. proceed up- 

t wards,” by the help of locks and dams, till compleated to 

r tte place afligned, | But here, in chis new way of pro- | 

i ceeding, it is quite the reverſe; for, in this way of pro- 5 
 ceeding in navigations of this kind, the canal muſt be firſt | 

h © > began at the head of the river, or at leaſt near to the 

+ - head of the river, as there is à poſſibility of having al- 

— 9 0 in Ws ſeaſons, a ſufficient. quanuty of à running . 
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1 
ſtream of water to fill and feed the canal therewith, which 
will not require a large quantity for that purpoſe, as will 
be ſhewn hereafter. So that ſuch a navigation may be 
extended, or may be began within a fmall diſtance of the 
head of the river (and much nearer than it can be done 
the old way by locks and dams) and if a canal is made 
properly, and the ſides and bottom plaſtered with a cement 
tat may be made with the ſame earth and clay, which 
may be ſaved in making the trunk of the canal; fo that 
very little water will be required, on that account, to feed 
it when once full; for a conſtant ſtream of water to run 
into the- canal, as much as will work a common corn- 
mill, will be found a ſufficient quantity to anſwer every 
purpoſe whatſoever, if the canal was to be twenty miles in 
length; as it will be found, by continuing on the canal 
ctcwards the mouth of the river, in one conſtant and con- 
tinued level, that additional ſtreams will be met with in 
the tract, from all the ſide ſprings chat empty themſelves _ 
85 into the original river, and are taken into 58 canal in 
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| FEA level hd: * ww at a Ea place, as near 
the head of the river as poſſible, and if the river runs rapid, 

by a continuance of the ſame level, the river is ſoon left 

at a diſtance, and the ſame level to be continued on (ac- 

cording to the directions laid down in the eighth chapter 

of this Treatiſe) towards the mouth of the river, or until 

the level is brought to a convenient place for that purpoſe, 
and from thenee, by the help of the hereafter- mentioned 

W machine, for the pyrpoſe of transferring a boat, or lighter, 

and its cargo, from the canal to the original river, or from 


56 river to the canal at once, ten, fifteen, or twenty 
; fathoms, 
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i 13 it is to 10 05 ryed, | | 
Bree the water contained therein muſt not have be 


leaſt current any way, but ſhould always ſtand at a dead 
level, by which means the plaſtering on the ſides and bot- 


tom of the canal can never waſh off, ſo as to cauſe ß 


waſte of water by that means except what may be 


carried by the exhalation of the ſun and air, and as the 


quantity that will be required for the purpoſe of working 


of the before mentioned machine (a deſcription of w 
in the ſiætk chapter, is very fully given) will be all that is 


required. And as the machine will be at work but par- 


ticular times, when boats or lighters come to paſs the ma- 
chine, ſo the quantity of water that will be expended 


in that ſervice, will bear no proportion to the conſtant 
ſupply before · mentioned, which will be found to be male 


than ſufficient at all ee 0 the oY — 
ne | 


5 = 
* * >. $ 3 8 E + 7 * N 88 "> 2 * 8 * by 
* % Ar >4 4 IF 13 — 12 3 k 


9 cles of 185 „ 
eee the adjacent co 
ene by every additional ſtream A dig. 
chargeth itſelf therein, between the head of the river, and 
the place where it diſcharges itſelf into the ſea, which ſaid 
additional ſtreams are all brought dõwn through val- 


leys, to de added to che original rivers, each of theſe 


valleys will cauſe a canal of this conſtruction, in order to 


preſerve and maintain the fame level, to make à curve, or 


ſerpentine turn in each of theſe valleys; pt ana, _ 
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Thoſe cutwes will cauſe a canal af this ce ian to 

Send if greatly: in lengeb. beyond de bounds af the 2 

original river, by which means a much larger extent 55 

country will reap the advan ntages thereof, ns 
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. of rivers and Greams in their na- 
tural tate, is upon che ſame principles as the deſcent of 
bodies on an inclined plane, and a.river or ſtream is more 
or leſs rapid, and moves with: the greater ox leſs velocity, 
according ta the elevation of the plane ot bed of the xiver 
en which it deſcends ; for water, no more than à folid 
body, can move on a horizontal plane, for the re- action of 

mach a plans being equally diftant in every part from the 

ends center, and contrary to gravity, it entirely deſtroys 
| all motion, and leaves the body of water at reſt; z for we 
But that the water will be at reſt ing canal, and will e 
wx | have the leaſt current any way whatſoever, when'the þot- 
tom of a banal is every where 24 ee ee ur- 

| ace vf the great circle of the earth. Wo rt] l . 
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In order to explain this matter in a proper manner, fo 
25-to be rightly underſtood, pleaſe to obſerve the diagram 
a plate ny ute! d. win ths. Fare cxpſanation, 
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5 Lr A. B. H. C. D. be one half of the curved ſurface 
he earth, an! E. its center, Leet there be theee lines 
drawn fromthe center E. to three particular places on the 
earth x ſurface, E B, E H, and EC. The points M and 

N, are two tangents to the earth's furface and the paint H. 
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; moves in the direction of the two tangents M. H. and N. H. 


Hof this globe, and 


6 


water would not run or move any way, 3 it is every 
where equally. diſtant from the e at. pox | 
1 W e wigs wit 
gs ae 3 mis t true 
level B. H. C. as let us ſuppoſe M, and · N. to be two. hill 
where water can be found, it is evident that water vu 
deſcend in a canal to any part of the carth's ſurface. her 
tween B. and H. and C. and H. becauſe en point in the — 
line M. H. and N. H. is nigher to the center of the earth at 
E, and therefore below the points of the to hills M. rand 
N; and its velocity will be ſo much the greater, as it 
tends to the points B. and C. and ſioweſt of all whea it 
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for it is plain that its motion will þe.quicker in the di 
reftion N. I. and N. I. and quickeſt of all in the direction 
N. B. and N. C. ente i nee ee in 
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Mg * Fe 2 75 e 2 8 3 tet 12 wd 


Biba it is onda 2 the hh explanation, that every 
a of ſtanding water is equally; diſtant from. the 
center of the earth, and that their ſurfuges in their natural 

a ſtate is 8 2 158 9 4 1 "I ATC! ton SEE 
no e Hough 512 "as Fr tow. 

Hanes it is plain. e eee all Ges of 


the globe of earth and water is in all parts equally. diſtant 
from the center of attraction, which is 5 ſeated i in the midſt - 


in a globular form, were it not by the preſſure or agita- | 
tion of the wind, or of ſome other accident that a ffects it, 

even the ſame as it did at firſt 3 after the greation 
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An dap of Geneſis, where it is ſaid a. the ſpirit of 

God moved upon the face of the water; by which a tranſ- 

lator hath ſaid, that it might be inferred by the expreſſion, 

that God gave to that dead maſs a power of motion, which 
| Power of motion may very well be ſuppoſed to be, when 


by his Almighty power he created the element of air, as 
before its creation, the face as ONE Wann, 


atze x args r 


Let us 1— for e 0 t A [Paris voy into 
2 pool of ſtanding water, which by à ſudden diſturbance 
of that fluid, will cauſe the circumjacent parts to fly off 
in concenttick circles; but when that is over, the ſurface - 
"of the water becomes ſmooth again, and inclines to re- 

"quce ieſelF ir into its s firſt horizontal or ATI en 
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F 82 0 en more affected and Abucbed 
by the motion of the wind than a river, becauſe a large body 
of water; and a riyer, whoſe current runs to windward, 
is more diſturbed than a river that runs to lee ward, though | 
5 with the faine gale of wind, becauſe it meets with re- 
ſiſtance and more oppoſition ; but every body of water, 
whether great or ſmall, as ſoon as the impulſe is at an 
Kel? will cine ne itſelf Into _ es reed _ 
_ Agha can $ of tis bew e FOR 1550 
many peculiar advantages, vaſtly preferable to navigations 
executed on the original plane on the beds of rivers, or very 
| nigh the ſame, as they are ſo often, on heavy ſhowers 
and imm̃oderate rains, overflowed, and the paſſing and 
 repaſſing of boats and veſſels, on account of the fell 
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a the river, the navigation is at an end till 


- the rain and waters are abated, Which ſometimes conti- 
nues for a conſiderable time; and aſter a flood, for ſome | 
time, a river will run very rapid, ſo as to retard the mo- 
tion of boats and veſſels that ply againſt the ſtream, and in 
the ordinary courſe of the river muſt be dragged againſt che 


ſtream or current by force and machinery, as is ſtill the 


cauſe with the river Thames, and all other ine of 
5 the fame, nnn 


Rs of this as conſtruQion, no ſuch acci- 


dents or inconveniencies can ever happen, or will there be 
ever any ſtream or current to obſtruẽt or retard the paſſage 
of any boat or veſſel. And the utility of ſuch a canal is ſo 
peculiar, that there will be at all times a Hos po open 
communication; for nothing can obſtruct the paſſage from 


end to, end, day or night (but a ſevere froſt =: | 


no floods to obſtruQ, no locks to retard the paſſage or to. 


pay the paſſing of, the depth will be always the ſame ; no. 


waiting for wind or tide, nor any want of water to float ; ; 
always a ſmooth ſurface, let the wind be ever ſo tempeſ- - 
tuous; no current to detain or delay, but boats and veſſels 
at all times may paſs as freely one way as the other, win 


equal ſpeed; and the navigators, after a little experience, 


and on paſſing on a ſteady courſe, will be able to tell to an 
hour at what time they ſhall arrive at the place of their 
deſtination, ſo that a ſafe, open, cheap, and 2 certain 


communication may at all times be had, unaffected by 


was, not ſubjected. to be ſhipwrecked, free from i in- 
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Gates" more wg Sl l na-. 
Vvigations tttat are carried on in or nigh the original rivers; is 
- their being confined within too ſmall a ſpace of land, and 
where for the moſt part is the leaſt occaſion either for 
Water to water the land, or manure to enrieh the ſoil, as there 
being for the moſt part the richeſt and moſt fertile lands 
m valleys nigh rivers ; whereas by this new propoſed me- 
tthod, by beginning a canal nigh the ſource or head of a 
river, and by continuing it on in one common level, and 
if the river have any thing of a deſcent, and runs pretty 
rapid; the original river and its valley is ſoon left, and the 
carat is removed up into the fide of the hill, where there 
is generally the moſt occaſion for manure and water'both ; 
And the further on it is continued, and the more rapid the 
: ver runs, the further the navi gation is removed from the 
s valley and the original courſe of the river, till it is brought 
to the place deſi gned for the purpoſe of transferring down 
- at once, by machine, into the wa nk: ws or __ 8 
or another canal. 
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1 . 
Canals of this Wanke oet are one r reſervoir 
of water, without ſo much as à ſingle lock, or dam, or 
any thing to hinder or obſtruct boats or veſſels from end to 
end, but fwevil bridges only; and as in their paſſage they 
will perambulate every valley between the head of the na- 

: vigation and the place where it is to terminate, and if its 

. extenſion is pretty large, conſequently a number of gen- 

tlemens and farm-houfes and their farms, will be "always 
' conſtantly ſupplied with water at all times, in the drieft 
. ſeaſons, for cattle and many other uſeful purpoſes. The 
barren lands, as ſaid before, on or nigh the tops of hills ad- 
as to ſuch _ ike with great caſe and fmall ex- 
pence | 
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pence be greatly jiproved and ealivatl, 2s manure, by 5 
means of the canal, may be procured for that purpoſe +; 
wherever wanted, ſo that thouſands of acres of land in + ol 
theſe kingdoms, which now lie uncultivated, and conſe- 
* quently of very Cera eee rod would: | 
ee be eee ren Atul 


| Theſe are advahtazes that appear hk in 8 of 
Kanals. of this nety obnſtruction; theugh indeed the old 
accuſtomed way muſt not, nor cannot, be -exploded,” as 
| © there will be particular rivets and places | 
© propoſed method cannot be put in practice und per- 
haps in ſome cafes it may not be convenient; but where- 
ever it is convenient to be put in ptactice; ir would be by 
far the moſt eligible way; as being proved before the moſt 
uſeful and beneficial, by the foregoing confiderations;-and — 
at the ſame time the leaſt expenſive” way, both to tho pro- 
"oe ger OT mae r | - 


9 


KS \ 
£45 Py 
74 
4am" 
SS 
a 
Is 
TINS. 
* 
* 7 
* 
> 
"I 
. 
£7) 
ae 
"a 
[EN 
r 
. j 
St 
r 
E 
7 Sa ; 
3 
Ov 
3 
1 
2 
1 
** J 
TY . 
, * 
q 3 
&- 5 
5 4% 
7 
* 0 
5 
5 * 
"+ 7 
2 * 
- 
wy 7 
Tj a7 
OY > 
AS 
. 
1 2 
I 


2 


” 
9 
e 


— 
o 


— 


8 * 
1 
4 


o 
1 4 F b f 3 1 8 
Ex A... * 5 
— „ EN ” L J 
12 * 
* * r * * * a =P * L ; X 
< . -Y % 1 — *%* & * FLY 4 * „ 7 
; . * = 

| e 5 a 

£ - £ 1 ＋ 8 * - * 
- 0 x 9 4 4 


* Wo $84 - * cc" 
ans - . = — * — 

She 4a ba N _ 4 

* * r 1 0 . - . 
n 7 a — 3 d 4 
pe y oe X 2 1 
* 22 r 

ere * — — = Wa — — = 
SEE: IR le R- we — es et eb tee e 


* 


4 Diſeription of a Canal properly adapted for the Purpoſes 
\ aforeſaid; the Size and Form . : 1 an e 5 
| 0 the 1 ome 5 Mile. 
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= IN deſcribit "Y yo to RE it appear 5 as 
8 114, 1.06 do it by way of example; nor can there 
de any ons better adapted for the purpoſe, than that of the 
. Tamer Canal; a once intended navigation in tha county of 
4 nen. an affair in which I had the moſt principal part 
of the ſurvey in the year 1774, and which gave birth to 
my new invented machine, as alſo to this Treatiſe, a re- 
S eitzl of Which, by way of example, will illuſtrate the 
gZleſeription and the eſtimation; and the ſame methods, 
"rules, and orders, may be applied to any other canal, in 
any other part of the kingdom of Great Britain or Ireland, 
or in fact in any other part of the world, proper allowances 
being made for the different prices of land, labour, mate- 
rials, &c. in deſcribing of which, and in forming my 
: | eſtimation, it muſt be conſidered under four different 
| heads, VIZ. | 
Firſt, the ſize and form of the canal, 
Secondly, the two towing paths, | 
Thirdly, the poſt, rail, hedge or fence, drains, &e, 
And fourthly an eſtimation of the expence per mile, 
ö that in all probability may be incurred in the performance 
3 thereof, - ET 
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N. B. The river Tamer, for the moſt part, is Fr a 
viſion or boundary b e iE-H © 2 
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dn, TY Size and} Urn 7 the Co ane 
| The « Kſctiption of the Gene af rade 1 mal 
_ give, ſhall be the ſame in every particular as it was pro- - 
| poſed for the ſize and form of the Tamer Canal, and 
agreeable to the true intent and meaning of the fifth clauſe 
of the Tamer Canal Act of Parliament, which was paſſed 
in the month of May, 1774, for the making of a navi- 
able cut or canal from Bude Haven in the county of 
Cornwall, on the Briſtol channel, to the navigable part 
of the river Tamer, in the pariſh of Calſtock? at Which 
place there is a branch or arm of the Engliſh channel, ex. 
tending itſelf from the Plymouth Sound, and by means f 
ſuch a canal, to open a communication between the Eng- 


liſh and Briſtol channels between the two counties of Devon 


and Cornwall, in which it is enacted, c That the land or 


” ground to be taken and uſed for ſuch eut or canal and 
©« towing paths from the adjoining lands, ſhould notin all, 


<< taken together, exceed 63 feet in breadth, except for 
< the making of docks or baſons, or ſuch places Which 
* ſhould be adjudged neceſſary for boats and other veſſels | 
e to turn, lay in, or to paſs each other; nor is it to be 
c cut on the lower fide of the canal more than 39 inches 
cc under the preſent ſurface of the land, except for the 


making of ſuch docks or baſons as aforeſaid, or where 


any engine, Erane, « or machine, 1 be MANY or ne- | 
* c 
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he ſaid clauſe, "the gentlemen _ 
7: 2 fad matter in qc 45 el, chat if the ſaid 
. ieee into execution, that it Mol 8. made 
according to the N directions, and agreeable to the 
figure, as it is bl Plate I. Fig. 23 and which 
z thought to be of a very proper ſize of bigneſs, and fit 
_ for any common uſe; for a boat whoſe length! in the load- 
ing part is in the clear 14 feet, breadth. 9 feet, and depth 
2 ſeet g inches, a boat of which dimenſions will carry 10 
ton; and if two ſuch boats were to meet, they might paſs 
by the fide of each other yery well, as the ſize of the canal 
agreed on was to be 21 feet broad at the top, 12 feet 
* broad at the bottom, and to be three feet and three inches 
deep on che lower f ſide of the canal, agreeable to the above 
mentioned clauſe in the Tamer. Canal Act of Parliament, 
and then the form thereof will be as is repreſented in the 
_ before mentioned figure, Plate I. Fig. 2, where A. is 2 
repreſentation of the ſurface of the rater in th canal B. 
e eee eee, neee e "DD: the poſt | "and rail, or 
if a hedge, fix feet wide on each fide on the outhide of the 
- towing paths. The line E E. is the ſuppoſed ſurface of 
- the. land, before. the canal and towing paths are made. F. 
che drain under the towin path on the lower ſide, to take 
aff the ſuperfluous water from the canal, the bottom part 
of which drain muſt be exaRtly 39 inches 2doye the bottom 
- of the canal, GG. the drain on the higher fide through 
fence and under the towing path, for 
- the admiſſion i into- the canal of ſuch. water as may, ; deſcend 
don de de ofthe hill in raing weather; or kom ſprings 
a of water. e 


. 


AZ Ss. 
—— 
* 


by 1 T 

* * 

Fl 
:W4 
. 
'T; ” - 
** 

1 * 
13 
* 


4 


* 


7 7 

7.5 

* + 

2 

* ; 

1 

5 
, Ws 

7 

2 
3 

77 

. 

= vt 
We : 
* 9 

$ 1 < 

- 
4 00 
8 


1 
= 
3 7 
2 F 4 
4 
© "#28 
+ 88 
5 d 
3 7 
1 74 
S_  - 
2 . 
1 
1 
” *. 1 * 
= 
1 
Wu. 12 
* 
3 (7 
be 1 
- 
1 
1 
* + 
2 ol 
ADS. 
1 5 
. 
F 2 
1 
3 
. 
$ * 
_ FLY 
- x3 
1 * 
RS”, 
"4 
+ 88 
{ : 
Vo 
6 a 
n 
» 5 4 FL 
2 * Py, ? 
7% al 
25 
n : 
#4 
ELLE 
"I ; 
« Lp Z 
V2 
"TEN 
3 
. 
8 5 * 
— £ 3 
z * 4 
+ 
. 
** 
* © * 
5 75 * 8 
: 8 } 
1 . vs 
E 
1 
1 : 
2 4 
4 
* 
1547 4 
N 
HY 
9 
"© l 
s 4 
N 
— 
* - 4 
— r 
$3, 
3 
IF - 
\ 2 
3 : 
ad 
"= 2 
N 
* OO 4 
5 5 
8 N 
8 ; 
4 15 
4 : 
" 4 Ip ; 
1 95 
1 
* 9 4 
2 4 
"= 
F< 25 
N 
1 
"> 
"ESR 1 
n 0 
EX 
FE 
3 4 
"23 * 
7 
* 2 
AX 0 
n : 
” 8 4 
5 1 « 4 
- "= 
Te F 
"I, £8 4 
1, » 
= * N 
"AI b 
Fe ? 
: * 1 
CIS, 
2 
; : 
17 
223 
EN 
WE 
* 4 
* 4 
3 
1 
- 
2 IM 0 
3 
7 8 
0 
, Et, 4 
| T | 
x 
OED p 
5 
a 
* 
UC K 
3 f 
Is 
AST; 3 
OR 
5 
* ] 
. | 
8 
* 
2 - 
[] 2 4 
* 1 
4 


Path muſt be ſunk down to within 18 inf 
of the water in the canal, and „ 
which are dug up in the making this tow-ing path, will make 


5 27 ) 0 
The 0 being eee of the canal, 


# * - . 
5 ET ES 1 * . IIS 


| both according to the propoſals of the gentlemen, and the 


intentions of the ſaid act, and indeed would ſuit any other 
part of the world far any common uſe ; ſo that the breadth | 


ol the canal, and the two towing paths, and the fences on 
each ſide, all taken together, would not exceed the breadth 


preſcribed by the faid act; for the whole breadth of the 


canal and two towing paths within the fences,, is no more 


OT remains whe 2 on each fide | 


A aa 3 


= in the ſide of the hill, in ſhelving ground, let us 
ſuppoſe that the ſurface of the land, before the canal and 
towing paths are made, that it is in the ſame poſſeſſion as 
is repreſented in the figure in the ſlope line EE, where it 
is to be obſerved it is above the towing path on the upper 
fide, and under the towing path on the lower fide of the 
canal; and as all or at leaſt the greateſt part of the earth, 


ſtones, &. that are thrown out in the making of the trunk 


of the canal, will be thrown out on the lower fide, in 


order to raiſe a bank. of earth, &c. whereon to make the 
towing path on that fide the canal, together with the 


hedge and fence ; and as chere is allotted for that purpoſe 
t feet in breadth, which is room ſufficient for the purpoſe, | 


of making both the towing path, and bedge or fence, 
There is alſo 21 feet in breadth allotted - for the towing | 
path and hedge, on the higher fide of the canal, ra feet in 
breadth of which for the purpoſe of making the ring 
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the hedge or fence on the outſide thereof, for PWR pur- 


poſe or Keeping ey cattle off from' 200 Ng AE and : 


The total breadth of this cles nn; 88 wk | 
and ditches, taken all together, as faid before, i is no more 
than fixty-three feet; but as there is an exception in the 
act of Parliament of a greater width, for the purpoſe of 
making baſon-docks, &c. at particular places, for occa- 
fional uſes; on that account, I ſhall add three feet in 
breadth more to our aſſigned breadth, which will make i it, 
on an average, fixty-ſix feet in breadth, to which breadth 
T ſhall confine my calculations, in order to make out my 
eſtimation of the expencc of IS a mile of . of the 

above 5 and form. N „ 


Ta the - of lich great 3 85 be bad 
in regard to the value of the land through which it may 


paſs; for as the value of land, as well as labour and mas- 


terials is not, in every place alike, but is variable in many 
places; fo that it is impoſſible to lay down. a certain rule 
that will hold good in all places alike. However, I ſhall 


do it as near as I can, and agreeable to the common prices 


given for land and labour, &c. in the two Weſtern coun» 


ties of Cornwall and Devonſhire, leaving the reader to- 


make proper allowance where neceſſary, for any over or 
under charge in the ſeveral articles, errors and omiſſions, 


that he may meet with in the following calculations, ſo 8 


that he may thereby be enabled to form ſome idea thereof, 
and to come very near. to the real total expence of a mile. 
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17 1pall n now o proceed to "7 cual. 3 mu 
And firſt, I ſhall hella with the * and making the 
trunk of the canal, whoſe breadth at the top is to be 21 
feet, to which I add the breadth at the bottom of the canal, 


viz, 12 feet, which make. 33 feet; half of which ſum i is 
26 feet, and half being the mean breadth between the top > 
and the bottom. Then, as a ſtatute perch.is 16 feet and 


a half, if we multiply the length of 16 feet and'a half, by 


16 feet and a half, the mean ⁊readth, it will produce 272 
| ſuperficial and a quarter, and in decimals 272, 25; then 


this 272, 25 being multiplied by 4 feet, for the mean depth, | 
my reaſons for ſaying four feet is grounded on this con- 


ſideration, viz. although the act Parliament faith, that the 

canal ſhall be no more than 39 inches under the furface of 
the land, it is evident, that the expreſſion muſt mean, that 
it is to be no more than 39 inches under the ſurface of the 

land on the lower fide of canal, and it may be very reaſon- 


ably ſuppoſed, that the legiſfature meant and ſi uppoſed chat 
the land in which the canal was to be made, was truly at 


a level before the making thereof; but, as obſerved before, 
canals of this kind will always be made in the fide of a 


hill, conſequently it muſt be neceſſary to have the canal 


on the lower ſide 39 inches under the ſurface; and as the 
bottom of the canal muſt be a true level with the horizon, 
certainly, on account of the declivity of the ſurface of the 


land, as obſerved before, by the flope line E E, in the 


figure of the canal, the ſurface of the land, on the upper : 
_ fide of the canal, may be full 18 inches, on an average, : 


above the ſurface of the land on the lower ſide; half of 
which difference, viz. nine e 1 add to the three feet 


three | 
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A | 
C ; three inches, which will ee eee 
== mentioned, and is a mean 9 the ghar wag 
©  Jowerfideof che canal. WER 


. x „„ . che before ſuperficial content of a perch ot land 
. dann] 272,25 being multiplied by four feet, the mean 
1 depth of the canal, as juſt obſerved, will give for the pro- 
11 | 3 duct 1085 cubical feet, that there will be contained in 
| iq a every perch. in length, of a canal of the font and Wn. 
bu 2} fions aforeſaid. : | | SO 5 


\ . 
n 17 


N Digging, in moſt parts of the kingdom, when done by 
contract, is done by the yard cube, of three feet ſquare 
a every way, ſo that there is contained in the above cubical 
_ yard, twenty-ſeven cubical or ſolid feet; fo that if we di- 
vide the above 1089 cubical feet, which are contained in 
every perch in length of a canal, by twenty-ſeven, the 
number of ſolid feet which it contained in every cubical 
yard, there will be found to be forty cubical yards, and 
3 in 3 or 2 125 = IE | 
wen canal. 5 
As the expence of digging and e 2 canal will vary 
according to the different ſorts of ſoil of earth, clay, gravel, 
flint rocks, &c. through which it may paſs, which may 
make ſome parts of a canal much more expenſive than 
others; ſo that it 1s not poſſible to fix a certain ſtandard 
price that may be required, or may be adequate to the la- 
bour it may require but, for the moſt part, in the per- 
. ormance of ſuch ſervice, it will but very rarely happen, 
| but ſuch work may be performed in a'proper workman- 
9 manner for ſome particular price, as is contained 
within the limits of the TY table. e 
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 fligged : and ind thrown. out for 


a yard, nor nor will any. IC groynd Tequire | more chan 
*n NINe-Pence, = in paſſing rough a 8 which will 
not often happen, unleſs where by the fit of the 
through 3 ume the canal may aſs, it -q 
| of og hes pe REY urface of the | 
y ſometimes ha pen, in 3 through a hi 
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05 wp 5 we will cont, ; that the price 
of digging. and,caſt ing of ape 32 . &c. out of a 


canal, will never 4% under two- p yard cube, nor 
| but rarely above nine-penge, cx 175 . aforeſaid; ; 
and is an obſervatio , thatis co 7 by the 1 niners in 5 


| Cornwall, fo that the price of a yard cube , for the 
| moſt part, be fpund to be between theſe evo extremes, on 
| hc lppogn following rhe clue. | 
N. B. 1 have already proved that chere is, in every - 
pple or perch in lepgth; forty cubjeal yards and « one third; 
5 if ſo, there muſt be in evety furlong,! in length, i613 
eubical yards and one third; and in every mile in length, 
12906 cubical being and two JP: if in a 2 2 of We 
tro ba 527 me 7 * [ 
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| The vincadiag thble is fo pin, Sat it wav en id 
explanation, as at the head of every.column there is in- 3 
ſerted its uſe; I ſhall only obſerve, that it 10 detlef in 
four columns; the firſt of which, an the left-hand, is the 
given price, a yard cube; the ſecond column Thews how 
much a ſtatute pole or perch will amount to at any given 
price a yard cube, within the compaſs of the third table ; 
the third column, the total amount for every furlong in 
length; and the fourth column, the total amount for every 
mile in length, accolling to the ee e | 
in the firſt column, any N explanation is . 5 


e he EE 
| canal, the workmen may chance to meet with ſome very 

hard ground, which may require a larger price than is 
contained in the table, and may be deſirous to know what 
the total ſum will amount to a perch, furlong, or mile, at 
a larger price, which may very readily be found by the 
preceding table, in the following manner: Suppoſe, the 
work ſhould require eleven pence a yard cube, what will 


every perch, furlong, a in 
: arder v9 nl wich, 1 take fm the . 


80 has it appears by the above at; 3 at 8 
pence a yard cube, every perch in length will come to 
one pound ſixteen ſhillings and eleven pence half- penny; 
a furlong ſeventy-three pounds eighteen ſhillings and nine- 
TONE Y wy 2 mile ive hundred * pounds tom 
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be found for any other; Pres. a yard cube whatſoever, 22 64 
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Fickt, In the finking of the trunk of dis canal, Gare 
ſhould be taken to preſerve all fuch ſtones and pravel as 
way be found i in dig gging thereof, for the purpoſe of mak- 
ing drains or gutters, and the towing paths; ; 2s alfo for 


4 the making a wall, the outſide face of the ſaid wall being 
twenty-one feet diſtant from the edge of the canal, on the 
lower fide, in order to prevent the earth, rubbiſh, &c. 


from being thrown and tumbled at too great 'a 2 diſtance 
from the ſide of the canal; as alſo for the purpoſe of raiſing 
a bank on the lower fide, about ſixteen or eighteen inches 
above the furface of the water i in the canal, when it is full 0 


up to the Grains. | On the top 'of which bank is to be ä 


made che towing path, twelve feet wide on that fide of the 


canal; and'if the faid wall ſhould be raiſed about four feet 


above the ſurface of the towing path, it would de a 22 5 

keep the carne off from the canal on that ſide. . 
| SOD 

" RES the ng path. on 115 . 

ſide, the ſurface of the land mult be ſunk to within ſixteen 


| or eighteen inches of the ſurface. of the water in the canal 


when full, and the turf, earth, ftones, &e. taken from 


thence, in the making the towing path on that ſide, will 


— =n—ns on chat ſide of the canal allo. | 


* Thirdly,” Drains or - gutters _—_ be 2 Sy ti ides 
of the canal, and under the towing paths. On the upper 
ſide, they muſt be made throu gh the hedge or fence, at all 
convenient places, for admitting into the canal alt ſprings 
and riyulcts, as well : as rain Waters. Tbeſe drains on the 

hi gher 


63500 


* ther ſide,” excluns of thoſe for the b of ſprings 
and riyulets, ſhould be about two gunters. chains, or one | 
RR | 


* 


* e 3 great © e myſt 
be taken in the making of them, as they muſt one with _ 
the other, all ftand at a true level, parallel with the hori- 
zon, and the bottom part of the drain, exac i thirty-nine | 


inches perpendicular, above the bottom of the canal; = . 


ſor on the true placing theſe drains, and on the true bori- 
_ zontal,. or true level of the bottom of the canal, entirely 
| depends the regularity of the deepneſs of the water in the 
canal, as it ſhould. not be deeper in any one pa 
place than another. Theſe drains ſhould. be made only 
one gunters chain, or fixty-ſix feet. in diſtance one from 
another; ſo that the water in the canal will neyer be ho 
higher or lower than thirty-nine inches, as theſe drains | 


will diſcharge all the ſuperfluous n * 
into the canal from ide upper fide. 


. A 


| | The ahn thing) to be. confer is, the value, of the 
W ee trading on? in a haſty manner, the 20 
tract of the Tamer canal, in the year 1774, in which I 
was principally concerned, and was the only perſon that | 
took any obſervations and memorandums of that ſurvey, 
in which I was very particular, took notice of, and made 
_ remarks on all the lands that our tract lead us through; to 
whom the land belonged, the quality of the land, the gen- 
tlemens and farm-houſes that lay near the tract, and whe- 
. they were on the. right-hand or left-hand. thereof; the real 
in Smet of one place from another, that lay i in the ure 
3 D's - | or 


of ; 


1 or parallel thereto, and the eſtimated diſtances of all 
BY © hbuſes, villages, &e. from the line of the tract, as the 
5 4 meaſurement thereof ; and from the brine I = 
FA "From the entries 1 had in my book of memorandums, | 
8 taken on the ſpot, I have deduced the following valuations 
7 as near as can be aſcertained, which is, that one eighth 
Fart of the land which our tract paſſed through, is worth 
© forty ſhillings an os, per annum; another eighth. part 
{ditto ; nat ER barn nnd (Wks wv ads; per 
annum; and that full one half of the land through which 
"our tract led us, is not in reality, in its preſent ſtate and 
© condition, worth more than five ſhillings an acre per year; 
(many hundreds of acres indeed, in "its preſent ſtate, is not 
Worth more than two fhillings an acre per year) ſo that 
"taking the whole together, at an average, the mean value 
ze, upon . N 
an acre. | 
C 5 
W 6 e e e ee and as thirty 
. years value is 2 capital price for lands, and as much as it 
Will ſell for in moſt parts of the kingdom, however, I 
will admit it to be ſuch, it will, at chat rate, amount to 
eee ee poll we ſings" weve, e 
| ffs be ldi bett dr peltetpit ings w üs ess 
© ſidered, in order to draw our calculations from, to form 
1 an eſtimation of the expence, I ſhall now conſider each 
article ſeparately and diſtinctty, and then we ſhall fee how 
: much che total . amount to from the ſeveral 
articles 


61 


= anicles — together with fone alben that 


muſt be added, in order to make a mile of canal, accord- 


ing tothe before going dimenſions, the quantity and value 
of the land that a mile of canal will require and take up 
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canal, according to agreement, tin the Proprigtors 
and the contractor for the work, ſhould be at four-penca 
a yard cube; then, as we have a table ready calculated ſor 
| that purpoſe, on page 32, in the firſt column on the left- 
hand, I ſeek for fouz-pence, and guiding my eye along, 
117777. 8 

Ade e n of canal will . s | 0 13 ob 
1 iy Vie 
e BUSe OS 


SECOND. ARFICLE. 
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ue defines e 


under the towing path, on the lower ſide, at the end or 


every ſixty-ſix foet of the canal, which will be eighty . 


Wem, 
uns; 7 og THIR D 


drains a mile, which drains may be made at two ſhillings. 
and fix-pence each drain, labour and ſtones included, 
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T The wall on the lower fide, LI be b 6 nb 
and towing path, may be built for three ſhillings a ſtatute 
perch, and as there is contained in every mile in length 
three hundred and twenty perches, it will amount 
9 pounds a 5 | 


FOURTH. ARTICLE. 


The towing path, A 3 at 
| the fame price a perch, veg ys oc romeo 
E wh 
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«INN FIFTH ARTICLE. 
The towing path and hedge, on the lieber de as 
canal, may both be completed at eight ſhillings a perch 
in length; and as there are, as faid above, three hundred 
and twenty perches in a mile, this article will amount to 
one hundred and wyenty-cight pounds a mile. 1 CE RR. 


SIX TH ARTICLE. 


cs the higher fide the canal, ESI AFALTM 
and under the towing path, as they muſt be made at 
the time of making the hedge and path, they may be made 
at four ſhillings a drain, and as there ſhould be a drain 
at the end of every two chains, or one hundred and thirty- 
two feet, which will be forty drains a mile, this article will 
—_ 
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- Suppoſe i it ſhould be required to have one common road 


bridge, and two ſwivel bridges, a mile, the road bridge | 


may be erected for faxty pounds, and the two ſwivel 
bridges at. thirty pounds each ; theſe N . amount 
to one * and * W 


Wy. 
* 


"The 3 quantum that we Gs 8 ourſelves. | 
for the breadth of the canal, towing paths, hedges and 


ditches, as before preſeribed, is fixty-fix feet, which is 
exactly a gunters chain, in breadth ; then ten ſuch chains 


in length, and one in breadth, is a ſtatute acre of land; 


and ten chains in length is a furlong; „ ſo that every fur - 
lang in length of the canal, will take up, at the rate above 
| mentioned, one acre of land; conſequently every mile in 
length will take up eight acres of land, which, at twenty- 2 


o pounds ten ſhillings an acre, as before SO 
| wil amount to one and * pounds a * 
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NINTH ARTICLE, Th 


And whereas in ſome articular places, on account of 


ſhort turns, and where docks or baſons, and landing places 


are required to be made, a larger width will be required; | 
but ſuch additional width will not be required in every 


mile, and ſometimes, perhaps, not for two or three miles 
together; fo that if we add half an acre of land more for 


all contingencies, to every furlong in length, in our ac- 


count, hereafter ſtated for ſuch additional W it will 
3 1 : be 
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be ſufficient to make good for all extra lands taken upon 
every occaſion ; then this additional allowance will be four 
acres a mile, which, at the fame ptice ICT, 2s before, 
will amount to ninety pounds a mill. „ 
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In caſe of accidents, or a partial cleanſing, it will be 
neceſſary to have, at all convenient places, fluices for 
emptying the canal, each of which may be erected for F 
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" ELEVENTH. ARTICLE. 
* | 
fy 5 At every ſluice there muſt be a fop-gate, + for pre- 
ot venting the whole of the water from flowing off, and ſup- 
1 poſing it ſhould be required to have a ſluice and ſtop-gate 
g * each Le e t 
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Sums of the ſeveral artiele 'before-mentioned. 
ond nk 3 VVV 
F: 3 be. ef — of gs n Nee 

canal, at Ack per yard eube — 9 U. ene e x - 

Add half that ſum for extra wie. A 88 DE = : 

; ene <p cuttings; &. erer 1 . 
2 To 80 drains on dhe lower fide, LD ri 
2 28. Gd. per drain aun . 10 — 
3 To che wall or hedge en the ae 2000613 c ES, 

ſide, enen e vo nn Eos TONE 
4 Towing th the be fide 3 ir v „ 
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perch per mile,” at 35 per pen . een 
5 Towing path and hedge, Higher yy Lic erbte ; 
2320 perches, at 8s. pen peren 1. n CY 
6 Forty drains, ey ar 48. OM "$7 SER tte 
drain 07 deen enen 2 4 5 £26 


* 
e 
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| The common width, of ground, including ſhaw wort os 
cut and cover, will be 66 feet, and will x. 

contain eight acres of land in every CG 


i + 


+ which at 221. 108. per acre is 180 FY 2 


* 


| Tohalf ofeight acres of land add hoben 9 05 
widths, high banking, deep Dr 8 
docks, baſons, and landing places 80 0 0 
To ſux ſmall tunnels at x0l. each, Aae . 
nn 20l. each, making BY OBEY 
To ons rad bridge per mile at EO +. fas: 
munication berween lands Garated 3 db 


| ences, gates be. at 2-60. » yt 1 


£74 85 4 = — 
otal 1 

ES - Total per mile 1032 13 44 

2» 4+ Bw 2 „ * 8 5 


of this kind may with eaſe, and a moderate expence, be 


performed, and the poſſibility there is of making any river 


: | 2 or 


| C42? 
or ſtream of water on. earth nayigable by this new matte. 
where it cannot be done by the H and baving tor that 
purpoſe given two eſtimatiens of the expence 0 Per. 
formances of this kind, the firſt from my own! 
and the ſecond eſtimation is the genuine produdtion of one 


/ 


LE „ 


of the moſt eminent engineers of this kingdom, 4 Na | 


man who has had great experience in canals of the old con- 


ſtruction, and may with confidence. be relied on; by the 


help of Which eſtimations, the reader will thereby be. 
enabled to form a competent idea of the expence per mile, 
with the neceſſary allowances for the value of the land and 
labour in any part of the world whatſoever, and it would 
be of the utmoſt adyantage were it to l * 
aeg ee river en 18 e 


1 A aol Nor ed ces is os 
firſt of this kind that ever was propoſed in this kingdom, 
and which. was to be performed on. the river Famer, it 

will not be much amiſs to give my readers ſome little ac- 

count thereof, as it will ſerve as an example to ſhow in 

. manner canals.of this kind is to be Farce: 
"The ey or _ feng & 8 Tamer is i in ſe. 

pariſh of Morewinſtow, a few miles Nerth- E aſt of the 

town of Stratton, in the county of Cornwall, in the 
| higheſt part of the ridge of land in that part of the county, 
and which: ſaid river is for the moſt part the boundary or 
diviſion that ſeparates the county of Cornwall from the 
county of Devon. Its courſe from its chief ſpring head 
to the place where it 7 itſelf into the Plymouth, 
Sound (except in two or three places where it makes a 


ARE”. 


* - : between 


BSI. 


oo n is ; due North and South. In its courſe 


. _ 
. 


4 


between Morewinſtow and Plymouth Sound, W 
a great number of ſmall ſtreams, and ſotne pretty large 
rivers and rivulets, both from Cornwall and Devon, but 
4 diſcharge themſelves into the Tamer, is due Eaſt 


. 


eee eee ü 
munication from the North to the South channel, by the 
affiſtance of the river Tamer, it was juſtly obſerved, that 
as the river Tamer runs from the North to the South, 
and that unleſs a place could be found where a level taken- 
from fome part of the faid river that could be extended ſo 
asto join the Bude river, that empties itſelf into the Briſtol 
channel, ſuch a communication could not be effected. 
And in order to prove if ſuch a thing was practicable, a 
level was began at the river Tamer, in the pariſh of 
Lancells, about three miles below its capital ſpring head, - 
and by a continuance on in the ſame level for about three 


miles, our level brought us to a place called St. Tankims, 


otherwiſe the Pack Saddle, it being the loweſt place in 
the ridge of the county, where we found that our purpoſe 
a. bog} array” e 1 0 


n A ie we extended our levels two ways, 
one towards Bude Haven on the Briſtol Channel, and the 
ather towards the navigable part of the river Tamer, in 
the pariſh of Calſtock, at which place the ebb and flow of 
the tide from the Plymouth Sound, makes its approach ; 
but from the uneavenneſs of the country, which is fo. 
| — circumiſtanced, that it will not admit: of a total conti- - 
 Tuance on one and the fame lerel, from the top of the 

clift 


5 


08 


A en the Nerd to the top. of the lift, OR the South 
channel, but mult of neceſßty be broken into four parts or 
canals, which will require, if ever the navigation is exe- 
cuted in the tract that was taken in order to compleat it, 
oo Bude Haven to Venen five ere viz. three 


I. order to give the reader ſome idea therecf; I have 
added a ſmall repreſentation thereof in Plate I, Fig. 3, 
- where A reprefents the Bude Haven. B, the fuſt machine 
- that tranſpoſes the boats and cargoes on an inclined plane, 
from the ſa, into the end of the firſt canal. N is the 
perpendicular height of the firſt machine, which muſt be 
nine fathoms. C is the firſt canal, and is ſix miles and a 

half in length, which may be termed the firſt reach, which 
will bring the boats and cargoes to the foot of the ſecond 
machine D, whoſe perpendicular height O, is twenty 
- fathoms, which again tranſpoſes the boats and cargoes into 
the end of the ſecond canal E, which is in length ſour 
miles, and may be termed the ſecond reach, which brings 


che boats, &c. home to the foot of the third machine F, 


whoſe perpendicular height P is ſuppoſed to be-eleven - 
fathoms, which again tranſpoſes the boats and cargoes 
into the end of the canal G, which is termed the third 
reach. This third reach ar canal, from the top of the 
third reach F to M, which we will ſuppoſe to be the town | 
of Launceſton, is about thirty-four miles in length, and 
from M, the ſuppoſed town of Launceſton, to à place 
called Dimſon Hill, ſuppoſed to be at H, where is to be 
the ſecond machine, on the South ſide of the county, is 

"NOOR miles more, ſo.that the canal er third 


reach 
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e erh f. — in Jength, the 
Sealer ch ewe Mg th with be ſhewn-hereatter, for 
it is n ee in e line from. Bude 
* agel * by 85 
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Them! eat wer uf wht Grow ess ll, on he | 
Souch ſide, whoſe perpendicular height Q is ſuppoſed. to 
be twenty fathoms, which conveys the boats and cargoes | 
into the firſt canal I, on the South ſide; whoſe length is 


about two miles and a half, which brings the boats, Ke. 
| home to the top of the firſt machine K, on the South ſide, | 
which is at a place called Kelly Rock, in the pariſh of 


whoſe perpendicular height R, is alſo twenty 
, the foot of which machine is n 8 


——S Thong, at L. t 
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On a Mienen vitderfindiog af had 8 e e 


will plainly appear the neceſſity that there is in every part 
oſ the world, where the country is in an uneven ſtate a8 
at on which the Tamer Canal was to be performed on, 
de reaſons for the breaking the line of the canal into ſo 


many different parts, andthe . of + Kue ma- 


; ns TT! * 4 


* Y 
* * 
8. 95 8 28 * 
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The e of Ha extreme 8 of the above- men- 


: N tract, is owing to the before ſaid une venneſs of the 


country in which it was propoſed to be made. As the two 


counties of Cornwall and Devon, in general, are frequently 
interſected with ſtreams and rivers that are brought down 
in valleys and hollows, fo that to preſerve a conſtant level 


from any conſiderable ſpace between any w given points, 
winding courſe in 


1 # 2 5 
cher) Mierkctiag vale; Verne the piace Sur . 
Tankin'e, and the end of tlie tract ät Calſtock. This 18 
"the cauſe of the great length” of the tract; for the diſtance 
of Bude Haven from the navigable part of the rives Tame, 

- where the Canal Was to terminate” im a direct Ne, mg 
more than 28 infles; but on account” of the pefam : 
courſe which was taken in the ſevetal valleys intervetiing, . 
in order to preſerve and keep the ſame level, it is extended 
(che branch from Fe to St. emo: included) t to 


upwards of eighty alles. 


As canals of this. kind, fer" the e Wed en 5 


always perambulate in every valley it meets with in its : | 


paſſage, and cauſe it to extend itſelf greatly in length be- 
yond the natural courſe of the original river, it ought not 
on that account to be an object of diſcouragement, but on 
the contrary an inducement and an encouragement to pro- 
mote the extending it as much as poſſible into the country, 
as it will bring a market to every man's door that it draws _ 
nigh in its paſſage, and be a means to improve a much 
lager quantity of uncultivated lands, and the navigation 
thereby much more extenſive, and a much larger number 

of the inhabitants will reap the advantages thereof, than if 

it had been carried on won as original . 


Having given a full deſcription a of our _ 
new propoſed canal, and its important uſes in inland na- | 
vigations, the next thing of courſe which ought to be 
treated of, ſhould be a deſcription and explanation of our 
new invented machine, which is conſtructed on purpoſe - 


for canals of this kind, to be ſubſtituted in the room of : 


* tbcks and dams, and which may be made to perform as 


machine, 
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ce the Nature and Preis = inclined Plane... =p 
N inclined ah is one of the nd 
and is of the greateſt uſe in mechanics; for by its 
e large bodies and weighis may be raiſed or rolled 
up a plane to a conſiderable height, with much ſmaller 
power or force, and with much more eaſe, tIfan it can 
poſſibly be done in a perpendicular direction; and the power 
or force required to raiſe or roll any body or weight up a 
plane, will always be in proportion, as the length of the 
plwane excteds its perpendicular height, or which is the 
fame, the degrees of the elevation of the end of the plane z 
for I have proved by a number of experiments, that if a 
plane is laid truly horizontal, and a ſmall carriage is laid 
thereon, that will move very tenderly on its wheels or: 
rollers, that a power or force of one ounce will draw ten 
ounces, as one pound force will draw ten pounds, and. tem 
pounds will draw a hundred, and a hundred pounds force: 
will draw or roll a thouſand, the friction of the carriage 
included, and ſo on ad infinites.” But if one end of the 
plane is elevated ever ſo little, a larger power or force will 
be required, and it will always increaſe in proportion to 
the elevation' of the plane; for example, let A. A. B. B. 
Plate I. Fig. 4, be an inclined plane, laid truly hori- 
zontal, let there be a ſmall carriage Xz laid on the plane, 
with a weight carriage and all included, of à hundred 
pounds weight; while the plane remains truly horizontal, 
as ſaid before, a power or foroe of ten pounds will draw 
„ ES * „„ 


. 
the ſaid weight and carriage along the plane; but if one 
end of the plane is elevated to nine degrees, it will require 
ten pounds weight to hold the ſaid hundred pounds weight 
in equilibrium on the plane; and if it is elevated to 
_ eighteen degrees, it will require twenty pounds; and if to 
| twenty-ſeven degrees, it will require thirty pounds to hold 
the faid carriage and weight in equilibrium on the plane, 
and ſo on for every nine degrees elevation of the plane muſt 
be added an additional weight of ten pounds, to hold the 
carriage and weight of one hundred pounds in equilibrium, 
— nan the aid Plate I. Fig. 4+ = 


- Thane faid beformithat a power of rr pounds weight will 
tation body of a hundred pounds weight in equi- 
librium, when the plane is elevated nine degrees; but it 
will require a force equal to eighteen pounds and twelve 
 qunces to draw it up the plane; and at eighteen degrees 
elevation of the plane, it will require a force of thirty-ſix 
pounds and four -ounces to roll the ſaid hundred weight up | 
the-plane. Tread nity ans tlie rhe ts N e 
here, as the following tables and their explanation will 
ſhow what power is required to hold in equilibrium, and 
likewiſe the force that is required to draw or roll up a 
plane, any weight whatſoever, e one of ee 
. 8 

For a „ The: inclined 8 | 
I. al ſuppoſe that the whole length of a plane I. E. in 
the aforeſaid figure, be in length three hundred feet, and 
that it be three times as long as its perpendicular height 
G. G. equal to a hundred feet ; in this caſe, a Cylinder, or 
any es on; Bs. plane G. E. I. K. of three . 


({ > I 
hundred nights will be kept from rolling. down, whyill 
be held in equilibrium by the power C, equal to one 
hundred weight, which is one third of che weight of the 
cylinder; air fel weight ere ce ee e to 
be taken from, the power C, or third part, ſufficient 
qyercoms the friction and power of reſiſta | 
linder or rolling body, it would cither roll up ot down de 
plane accordingly; ſo that a weight may be raiſed, or at 
leaſt rolled up ſuch an inclined plane, with a little more 
chan a third part of the weight which would be required to 
draw it up by the fide of an upright wall M. M. and if the 
plane was four times as long as its perpendicular height or 
elevation, one fourth part of the weight of the cylinder; 
would be a power ſufficient ee 
n eee 8 | 


7 
inclined plane, by which we may truly find the power that 
will ſuſtain or hold in equilibrium any weight whatſoever, 
at any particular degree ofthe elevation of the plane; and. 
by the ſame rule may be truly found, with what power or 
force a. rolling body, of any weight whatſoever, will de- 
ſcend or roll down on an inclined plane, if left at large to 
act in a free ſpace, at any elevation of the plane. Rule 
As the ſign of the angle of inclination (or which! is the 

ame, the elevation) of the plane is tothe radis of a circles 2 
 Exrcumſcribed of the length of the fame plane, ſa is the 
weight to be held in equilibrio to che power that will | 
hold or ſuſtain it; and if the ſaid weight, in 2 ralling 
body, 25 faid before, be left at large to act im a free ſpace, 
it will roll down with the fame power or > he 
** e =: * e 
. go 40 


. 3 | 
Te mate this matter appear as plain as tas T ſhall 
1ppoſe; for inſtance, that an inclined plane in the faid Plate 
Þ . . E. LK. G be three hundred feet in length, 
and to be circumſeribed in the radis I E, of the circle HH, 
of that length, from the center of the circle at I, and let 
the plane be elevated one hundred feet G G, equal to 
thirty degrees, and that the weight which is to be ſuſtained 
on the plane be three hundred weight. Let the ſaid three 
hundred weight, which I have ſuppoſed to be the radis of 
ſemi-diameter of 'circle HH, be divided into one hundred | 
thoufand equal parts, then by the rule of three fay, as one 
JO thouſand equal parts, the ſign of ninety degrees, is 
to thirty-three thouſand three hundred and thirty-three de- 
grees und one third, the ſign of thirty degrees, being the ele- 
vation of the plane as faid above, ſo is three hundred the 
weight F to be ſuſtamed to one hundred, the weight or 
power C, that will hold it in equilibrium on a plane of the | 
above length and elevation ; ſo that it is evident that 
higher the plane is elevated, the greater will the power be 
required to keep it in equilibrium, as 'may be cbſerved in 
the before - mentioned Plate I. Fig. 4, where I will ſup⸗ 
poſe that one hundred weight is laid on the plane only; 
and if the faid plane is elevated to nine degrees, ten pounds 
will hold the ſaid hundred weight in equilibrium; and if 
elerated to eighteen degrees, twenty pounds; if twenty⸗ 
even degrees, thirty pounds; if thirty-fix degrees, forty 
pounds; if forty-five degrees, fifty pounds ; if to fifty- 
5 fout degrees, ſixty pounds, and fo on to ninety degrees, as 
© MM, where it will require one hundred weight to hold 
the aid hundred weight in equilibrium; and if the fait 
| hundred weight is laid on a plane of the ſame length, and 
15 left to roll 1 down in # free 55 SG . 


9 
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1 the His mentioned elevations. of nine, > 
: twenty- ſeyen, thirty-ſix, Nc. it will roll down with 'a 
power or force equal to ten, twenty, thirty, or. forty | 
pounds, exactly the fame as will hold it in equilibrium; ; 


but if the power C be increaſed a few pounds, ſo as tp 
overcame the friction of the Cylinder F, and its frame Z, 


OT” ville relied in Be gee meth edi 


J at 
Vo cloakat each cylinder, together with its frame included, 
be three hundred weight, and let them be both laid on one 
plane E. I. G. K. Let there be a line to go over the pully 
D, which in this inſtance I ſhall ſuppoſe to be a common 
| axis or cylinder, and let one end of the line be faftened to 
| the frame Z, and the other end of the line to the frame V. ; 


In this caſe, as both the bodies and their frames are both 
applied to one common axis or cylinder, they will both re- 
main in the ſame ſituation on the plane, as they are of equal 
weights, becauſe friction always deſtroys action, and 
they will always remain at reſt as long as the two bodies | 
are of equal denominations, becauſe they act in contrary 
directions on one and the ſame axis, as two equal forces 
acting againſt each other in bans . W 
: mne, | - 
2 

. 8 of 8 * "at Lak wil FORT" = 
fo, till ſome external capſe alters it, as a ſtone view as, | 
dme ground will lay there for ever without moving, till ; 
| ſome external power or force moves it out of its place, 
This being admitted, let us next conſider: in what manner. 
a proper 18 * be applied to theſe two inactive bodies, 
9 . in 


5 e 
"IT 
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in order to put chem in motion; br i Ul iter h U. 
<dued with a property of giving or receiving motion fron 
other bodies, ſo in this caſe, in order to put them in mo- : 
tion an external power or force is applied to the two bo- 
dies, by the help of another mechanical power, namely, 
the wheel and axis, without the affifiance of which, the two 
rolling bodies on the plane could not be put in motion any 
other way, but by greatly diminiſhing the weight of that 
body that ſhould aſcend, or by adding a proportionable 
weight to that body that ſhould deſcend, fufficient to over- 
come the power of reſiſtance and re- action, occaſioned by 
ee eee Of om ney die oa. robe 


two bodies in motion. 


i wy of eb GUT very Lange 
as there would be no check or any thing to regulate the 
| rapidity of the motion of the deſcending body, which, in 

its paſſage down the plane, would be accelerated till it 
come to the bottom of the plane, and then it would ſtop all 


on a ſudden, to the damage, 8 
| =p e Arrange 
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a Wi Bodies, a in a N ad falling by 
their on weight, gain equal velocities in equal times, 
and is what is very properly termed, acceler-t&d motion, 
which is produced by a conſtant impulſe or power, which 
keeps conftantly acting upon the body, as it deſcends, | 

Which is gravity, which produceth the motionof the falling 
body, and which fort of motion is conſtantly accelerated, or 
quickening ; becauſe gravity or attraction, every moment 
adds a new impulſe, which generates a new degree of 

. Bona and the 3 Rill ag A and quickening, 

the 
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the lower it falls, W e 6B bug faſter, ther je . 


will paſs through twice the ſpace, in the ſecond ſecond of 
e e eee | 


| 1 any body, of any weight, be: thrown e 
f upwards, as a ball from a cannon, it will have its motion, 
in its paſſage upwards, conſtantly retarded, becauſe gra- 
vity or attraction conſtantly acts againſt it in its direction, 
contrary to that force at firſt given it by the firength of the 
powder; fo that its velocity upwards muſt be conſtantly - 
diminiſhing every moment, and its motion as conſtantly 
retarded, till at laſt it be all deſtroyed, and when the body 
'hath obtained its utmoſt heighth, it will, for a moment, 


remain in the air motionleſs, after which, it begins to 


deſcend, with a velochy at firſt, not very faſt, but after- 

wards quicker and quicker, in manner as above deſcribed, 

wich is a plain N of the e N 
motion. 


X 
"1 


; Hang fully explained the nature and properties of * ö 


' inclined plane, and in ſome meaſure the great advantages 
that may be made thereby, in mechanical operations, for, 
by its aſſiſtance, large ponderous bodies may be rolled or 
raiſed up to almoſt any heighth, with the greateſt eaſe and 
advantage, | On theſe conſiderations, and in order to know: 
the power and force of an inclined plane, I found it ne- 
F ceflaty to know the exact power or force that would be re- 

quired to raiſe or roll a body of affigned weight up a plane, 
at any elevation thereof; for that rule, which is before 
laid down, for ne finding the power that is required, for 
hold. a body e of any known weight in equilibrium, but 

that power will not ralſe the body without an additional 
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power being added thereto; which, how, to find, I tried 


many ways, but at laſt, found that nothing would do, to 


ſhew me truly, but real experiments, which, with a great 


| deal of labour and time, and with the greateſt accuraty 1 
effected, and have found the exact power or force that is 
required to roll or draw up, on an' inclined plane, a roll- 


ing body of ten pounds weight, and an hundred weight, at 


every degree of the elevation of a plane; from A, horizontal 
plane, to ninety degrees of elevation, and have calculated 


the following tables from the ſaid real experiments; and, 
by the before-mentioned rule for finding the equilibriums, 


aud the power of deſcent, of rolling bodies of ten pounds, 


and a hundred pounds, the following tables are deduced, 


where the reader will pleaſe to obſerve, that the table is 


divided into five columns: the firſt column, on the left- 


hand, are the different elevations of the plane; beginning 


firſt with a true horizontal plane, and nne er, 


© degree of elevation, and ſo continued on to ninety degrees 
of elevation. The ſecond column is the real experimental | 
powers, in pounds and ounces, that will roll up a plane, a 
body of ten pounds weight; and the third column is the 
power, in pounds and ounces, that will roll a body of one 
hundred weight, on à carriage, up a plane; the friction 
and the elevation of the plane both included, at every 
degree of che elevation of the plane. The fourth column 
is the power or force, that a rolling body of a hundred 
weight, will deſcend or roll down on an inclined plane, 
if leſt to act in a free ſpace, at every degree of the eleva- 
tion of the plane, in pounds, ounces, and decimal parts 
of an ounce; and the ſame column alſo ſhews the powers 
that will hold a rolling body of one hundred weight = 
F 
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J og 


both found by that true and certain rule before-mentioned 
The fifth and laſt column, is the real power of reſiſtance, 
for a hundred weight, at every degree of the elevation of 
the plane, and is found in the following manner, by de- 
ducting the power of  defcent, and power of 
from a AGTH powers is FO e and 


eval bodies, of a "nnd weigh n 
when both are laid on one inclined plane, and both are 
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2 of the nN bee Pu. 


This table is Wende ab Us weben the faſt of 
Wich from the left- hand ſide, is the different degrees uf 
the elevation of the plane, from one to ninety, both in- 
cluded. The ſecond column, from the ſame fide, is: an 
column of the preceding firft table of the inclined plans, 
und ſhews in pounds, ounces; and decimal parts, the exatt | 
power of reſiſtance, that is required to be applied to he 
| wheel and axis, in order to put it in motion, when two 

bodies, of a hundred . ere OY 
Es ne ee e a hc: 1 


2 ſhews Aa 4 SoC 
be applied to the common axis, in order to put ĩt in mo- n 
tion with two bodies of five hundred weight each. "The 
fourth column is the force required to put two'bodies in 
motion, of a thouſand weight each. The fifth column 
two tons each. The ſeventh column, two bodies of five 


thouſand pounds each. The eighth column, two bodies 1 


of four tons each. The ninth column, two bodies of five 
tons each. An the tenth and laſt column, two bodies f 
ten tons each. And if ever, at any time; it ſhould be 
wanted to be known, the power or force that is required 
to put two bodies in motion, of any larger dimenſions than 
is here contained in theſe tables, by knowing the weight, 
it may very readily be found the power, by adding to- 
gether any two or more of the ſaid weights into one ſum, 
and each of its . e into ardther; or by 
I - . doubling : 


— 


4 . 


Sic « or trebling any particular OO and its Rowen, gy 
OCT Won tables. © - 


As friction is the riot of the power of 
reſiſtance, in order to give ſome little account thereof, and 
the reaſons, pleaſe to obſerve, that by the word friction is 
meant, the action of rubbing, or chafing one body againſt 
the ſaid body; and although bodies were to be 
poliſhed ever ſo ſmooth, yet they cannot ſlide one over 
the other without ſome reſiſtance; and, as there is no ſuch 
thing as perfect ſmoothneſs in bodies, therefore, in rub- 
bing againſt each other, they meet with more or leſs fric- 
tion in proportion to their roughneſs ; and, in moving in 
any medium whatever, the reſiſtance will be in 0 | 
to the W te IO. 8 92 | 


V 
of friction more than others, and, indeed, ſome have very 
| little, but there are none totally exempted therefrom. 
Carriages of every kind, moving an wheels or rollers, 
have a good deal of friction; as likewiſe have all com- 
pound machines, and ſo much the more as they conſiſt of 
2 multiplicity of parts; as all ſuch parts rub againſt each 
other, and all conſpiring together to encreaſe the friction. 
Wood, and all metals, when greaſed or oiled, have nearly 
the ſame friction. Wood ſlides on wood or ground, in 
wet weather, eaſier that in dry weather, and eaſier than 
iron in dry weather, but iron flides eaſier than wood in 
wet weather. Lead makes a great reſiſtance; but iron 
or ſteel, ee makes the leaſt listen of any. : 


Wood 


Wood, acting againſt wood greaſed, makes the motion 


twice, or two parts in three, as much eaſier. | 


when oiled, makes the friction leſs than when po 
and twice as little, when unpoliſhed. EY 
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che ſoſter or rougher the bodies are, the 
greater is their friction; and the n, moving on 
wheels or rollers n encreaſe, both in proportion to 
the weight, and alſo. in proportion to the elevation and 

roughneſs of the road in which they move, 
cequiring a lar power or force to more the fame. 
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E the Nature and aua, of the 2 3 Axis. 


— HE whe and. ax is 8 mechanical ! _ 
;and is one of the princial ingr a 
palitign and canſtrucdion of the following maſt uſeful ma- 


with the baſe of a cylinder, and moveable together with it | 
about, on the ſame axis, it hath every advantage of the 
lever, and that the power is to the weight, as the 
the diameter of the axis, is to the diameter of the wheel. 
The wheel and axis hath every advantage of the pully ; as 
alſo ſome peculiar ones to itſelf, the true nature and pro- 
perties of which ſhall be fully explained: in the doing of 
which, it is neceſſary to be divided into two parts: 
| ' Firſt, ſimple or ſingle wheels. . 
Secondly, compound wheels. . 
Firſt, ſimple or ſingle wheels conſiſts of one dase | 
wheel and its axis or cylinder only, and having unequal 
baſes, the largeſt baſe is called the wheel, and the leaſt 
the axis. In plate I. figure 5, in that part of the figure 
whoſe baſe is A. B, it is called the wheel; and the part 
whoſe baſe is C. D, is called the axis. The manner of 
uſing this machine is as follows : . 


The two ends of the axis or or cylinder H. 8 are re hung . 


two pivots, and ſupported i in a horizontal poſition; ſo that te 


wheel and its axis may revolve freely, and that the wheel, 
* ſome — force, being applied to is. is made to 
tura 


5 (6) 
urs ow nyc whe al i axe ln 


Hs erat 
ways z firſt, by means of a rope going round: the- wheel, 
and faſtened to ſome place in is circumference. Secondly, 
by a ſtream of water being applied thereto. Thirdly, by 
men walking therein, as in the common cranes uſed for 
lifting goods. And fourthly vertical wheels, as at the 
nnn 
N nnn 


A 
wheel, there is a rope faftened to the axis in ſuch a man- 
ner, as to wins itſelf round the axis as it revolves, by 


means of the force applied to the wheel. That end of the 


rope which hangs down is faſtened to the weight E, then 
the power or force F, acting upon the wheel A, B makes 
the wheel and axis both turn round together, and the rope 
faſtened to the axis, and winding itſelf about ity . 
means muſt neceſſarily raiſe the weight E. 


From this deſcription, it is neceſſary to obſerve, that 
there are here two contrary forces, acting in oppoſition to 
each other ; one whereof is the weight E, and tends to make 
the machine to revolve one way, the other, the power or 
farce F, tends to make it to revolve another way; and 
theſe two forces act at different diſtances from the center 
of the axis. The weight at a diſtance, equal to the ſerai-dia=. 
mater of the axis, and the power at a diſtance, equal to 

the ſemi- diameter of the wheel. Then, if che weight be in 
ee of the wth 28 nn 

| the 


s 
er rr 


45 


| the diameter of FRY ileal; 4 it will hold it in 1 


but if either the quantity of the weight or power, or the 
diftance of the power from the center of the wheel, exceed 


that proportion, it would "be ſuficzent not _— fuſtain 
i but eo alt the weight E. 1 e 


2 ef? gd ee 


* = ES. 


„W beer if ns Ar ir de Ainet of we at; 


be as much leſs than the diameter of the wheel, as the 


weight is greater than the power, the power will ſupport 


the weight. Explained in this manner: if the diameter of 
the axis C. D, in the aforeſaid figure 5, be one foot, and 


the diameter of the wheel A. B, be fix feet, and if the 
weight E be fix hundred weight, and the power F be one 


hundred 2 then” had ene will e es 2 pk the” 


o_ 


— 8 


But if either the quantity of the power, or the TIED 
of the wheel be greater than in this proportion, the power 
will remove or raiſe the weight, and ſuch removing or, 
raiſing, its velocity will be Seeler. or I in hat g 2s 
the one exceeds the other. | : EL 


From e it may be inferred, that the leaſt imagin- 
able power might ſuſtain the greateſt weight, if the diſtance 
of that weight from the center were to be as much leſs, 
than the Uiftance of che power is from ad Joe 8 ie“ 
wa move it. 1 i 125 1 


* 


. \ 
i * * — * * 8 
NS * . 4 . « : * 


From ans been ſaid, it appears, that 57 enereaſing ; 


the diameter of the wheel, in proportion to the er 


of the axis; we may, by the help of this ſingle wheet alone, 


remove as great a weight as uhually comes in the way 


I 8 | - commou 


y 


- 
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Axis, or by increaſing the diameter of the wheel in ſuch 
manner, that the diameter may bear the ſame proportion 


to each other reciprocally, as the power and ON 
3 


C as 
it will be found, that if the weight exceeds the power very 


much, one of theſe phyſical hindrances will happen, that 
either the axis muſt be made ſo flender, as not to be able 
to ſupport the weight, or elſe the diameter of the wheel 
muſt be fo large, as many times it will be impoſſible to 
make or manage ſuch a machine as would be neceflary for. 
che purpoſe. Now in crea © n 
nience, we have 


v. Compund Wheels, 


Wien irik e e ho anti; 28 es t 
for the purpoſe of ſupplying the defect of having wheels of 
too large a circumference. It is a moſt uſeful contrivance, 
and is in this manner: The axis or cylinder is made of a 
ſufficient ſtrength and bigneſs to ſupport ſuch weight as is 
intended to be laid thereon, and the wheel belonging 
thereto of ſuch diameter, as is thought moſt convenient 
ſor the purpoſe z and on the circumference or edge of the 
wheel are placed teeth, but more properly by the mill 
wrights called cogs; theneither above or below, it matters 
not which, is placed another wheel, on whoſe: axis er 
_ eplinder is fixed what is called 2 trundle or pinion, of 


competent diameter, conſiſting of à certain number of : 


8 . 
| EF N 


— 


_ 


1 


5 of exatly the ſame diſtance arts armor : 
cogs are on the edge of the firſt mentioned wheel; then as 

this trundle is fixed on the axis or cylinder of this ſecond 

_ wheel, and is ſo placed that the ſaid rounds or ſtaves as this 

ſecond wheel turns round, they fall in between the teeth or 

cogs on the edge of the firſt mentioned wheel, and take 

hold of each other, and wich grate? force turn the beſt. 
; wheel round alſo. 


At K avi. e fag wheel, there 
is either a wheel of a competent diameter with another row 
of cogs on its edge, to be turned by another wheel, or elſe 

on its edge a row of buckets or aller boards, to which the 
force or power that puts the machine jn motion is to be 
applied to. | | 


If there was an occaſion for it, the ſame proceſs might 
be repeated over again a third and a fourth time, and every 
| repetition would greatly increaſe the power. Now by this 

means the ſame effects is produced by two ſmall wheels, 

with more eaſe than if the diameter of the firſt wheel bad 
been increaſed, and it is plain that it is done with much 
more convenience; and it is to be obſerved, that the 
number of cogs on the edge of the firſt wheel being known, 
and the number of rounds or ſtaves on the trundle on the 
axis of the ſecond wheel being alſo known, it is very eaſy to 
know what number of revolutions the ſecond wheel will make, 
to one revolution of the firſt wheel, by this true and certain 
rule, viz. Suppoſe the number of cogs on the edge of the 
firſt wheel ſhould be one hundred and twenty, and that the 
number of the rounds on the trundle of the ſecond wheel 
een. then . . one hundred and twenty 


0 ; he by 
% ; 7 
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by eight, we ſhall find the quotient. to be fifteen, and 1 


many revolutions will the ſecond wheel W to one re- 
volution of the * wheel. 


Niwin order to 1 8 which 


is required to remove or raiſe any known weight, it is to 


be obſerved, that the properties of the wheel and axis are 
Wenn . 


b as au weight E. to be "io Ph d Fig. 5. 
which is ſuppoſed to be ſox hundred weight, is to, the dia- 


meter of the axis on cylinder C. D. which is one foot or 


twelve inches, ſo is the diameter of the wheel A. B. fox 
feet or ſeventy-two inches to the power or force F. equal 
to one hundred weight which is to be applied to the wheel 


A. B. and which will hold it in equilibrium, to which if 


we add ſome little weight, if but one pound to the Power 
F. it will put the wheel A. B. in motion, and cauſe the. 
weight E. to be 1 3 the W 5 


The moſt fare and trueſt way to find the ls power 


that will hold any particular weight in equilibrium, is 


found in this manner, viz. the weight to be held in 
equilibrium is firſt reduced into ounces, then the diameter 
of the cylinder is reduced into inches, and laſtly the dia- 
meter of the wheel is reduced into inches, which being 

done, we have three numbers given, in order to find a 
fourth, which by the rule of three is very eaſily performed, 
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W tables are calculated with great wxach. 


neſs, and ſhew at one view, on wheels from ſi feet w | 
twenty-ſix feet in diamter, both included, the weight or 


power chat is required to hold five pounds, ten pounds, 


fifty pounds, one hundred pounds, five hundred pouridey 


one thouſand pounds, five thouſand pounds, ten thouſand, 
and twenty thouſand pounds weight in equilibrium, on 
different axis's, of one foot, one foot and a half, two feet, 


two feet and a half, three feet, three feet and, a half, four 


feet, four feet and a half, five feet, five feet and a half, and 


ſix feet in diameter; and will be found to be of great uſt, 


as will appear hereafter, in the conſtruction and uſe of the 
machine; and if, at any time, it ſhould be required to 
know the exact weight or power that is required to hold 
nnn greater weight, than is hets 


found; by chiciving arid -afjog de following” Aretas 


| e e 


will hold, on a wheel of eighteen feet diameter, and an 
axis of four feet e N . * in equi 
— | | | N 


"= 


Now, CGG 


tables, yet it is very readily found, by having recourſe to 


the table pf ten pounds, to be held in equilibrium, where 
I nnd, that on a wheel and axis of the above dimenſions, 
| 'that a power of two pounds and four ounces, will hold ten 
1 pounds weight in equilibrium; and as ten pounds is one 
third part of thirty pounds, ſo three times two pounds and 
four ounces, being ſix pounds and twelve ounces, is the 


* due anfiver required, and is the exact power that will 


225 - hold 
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in the preceding tables, it niay very readily bs 
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U hold ſixty thouſand pounds weight, on a wheel ef 
A ty feet diameter > and an axis of five feet diameter in 
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N at the angle . Shook of twenty feet Snape; | 
X 
7 and an axis of five feet. diameter, 1 find - it will require a 
** * 
£1 power of five thouſand weight, to hold twenty thouſand |. 
5 Jn egerionts ee ack: | "Fit 
mird part of ſixty thouſand, ſo three times. five thouſand _ 
Am fifteen thouſand, is dhe power required. In like 
5 that is required to hold in equilibrium 5 
| any other weight whatſoever, may dg — * 5 
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A 1 Deſcription 3 the - Fay a Michanical OY 
draulical Machine, for the Purpoſe of Inland Navigation, 


to ſupply the place of Locks and Dams, and for the 15 
TI 1 Y Silver, Copper, es TOP Cobls, We 4 


FT \HIS chlo ob ee PLIES ne 


of the inclined plane, and the wheel —_— axis the 
two mechanical en 8 before treated of.” 4 
be gl thing 1 ſhall Shins is, the inclined Wade * 
of the machine, which, for this purpoſe, is a paradlelogram, 
or long ſquare, of a length equal to the diſtance which the 
end of the canal is in a ſtraight line from another canal, 
havigable river, or ſea; and in its breadth, for the pur 


poſe of inland navigation, ſhould not be leſs than twenty- 
two feet fix inches; but, for the uſe of muncs, leſs than 


e e e e e g e r 


. ö or deale 
plank; of a thickneſs ſufficient to bear ſuch weight as may 
be laid thereon, and ſtrongly ſupported wich beams of oa 
ar deal. It ſhould be divided into two equal parts, by a 
ledge or rib from end. to end in the middle, of twelve 


inches ſquare, and equally diſtant. from the two ſide ribs. 


or ledges, which ſhould be nine inches by twelve inches 


ſquare. Its elevation and perpendicular heighth at. the 
upper end, will, in a great meaſure, depend on the e . 


ö ef the ll an which aa l 


"+ . | 5 


wo 


(mY 


ee ee and all 
its particular parts, I have cauſed a ſmall repreſentation 
thereof to be drawn, as may be obſerved on Plate IT_ 
figure 1. A full explanation thereof I ſhall give in as 
plain a manner as I can. 7 5 . 


Anne en 
chine, ſituated on the fide of the hill W. W. between the 
end of the canal G. and the navigable river F. It is, as 
ſaid before, twenty-two feet and fax inches, from outſide 
ts outſide, in breadth, and divided exactly in the middle, 
| by the rib or ledge D. of a foot ſquare, which is equally: 
diſtant from the two ſide ribs or ledges C. and E. each 
nine inches by twelve ſquare ; fo that the two paths, A. 
n e one ent eee 125 


J at to ants 
brought home on one continued level, in a perambulated 
courſe, perhaps from, or near the head ef the river, at a 
diſtance may be of ſeveral miles, to the top of the hill or 
precipice W. W. At the end of the canal, and quite 
acroſs from R. to R. muſt be built a very ſtrong ſecure 


wall, in which there muſt be contained two fluices, with - 


fAood-gates, or penſtocks, at K. and L. to let out the 
water from the end of the canal occaſionally, for the pur 
poſes hereafter mentioned. Between the head of the plane 
A. B. and the end of the canal G. is a horizontal plate. 
form, divided into two parts, as is repreſented in the fume 
| figure, by the letters H. I. whoſe uſe will be ſhewn here 
rollers M. and three rollers N. of great uſe for the carry-- 
A niece 

| te 


G 
de more fully ſhewn' hereafter. Alſo near the end of the 
canal, at S and T. are two other fluices, with their flood» 
gates or penſtocks, for the purpoſe of letting out of the 
canal a ſtream of water on the hydraulical part of the ma- 
chine, for the purpoſe of the working thereof, as will alſo 
de ſhewn hereaſter. The two paths O. and P. is a re- 


7 RE CI 
e e 


e ee e 6 e 
inclined plane part of the machine, I ſhall now proceed 
do give a deſcription of the two vehicles, properly adapted 
for the transferring of boats or lighters, together with 
their cargoes, up and down the two paths, A. and B, of 
the plane, from one canal to that of another, a juſt repre« 
ſentation of which vehicle is given on Plate II. figure 2, 
_ Where the reader will pleaſe to obſerve, that A. A. is a 
part of the inclined plane already deſcribed; B. is the 
vehicle, in the ſame poſition it'is in as it rolls in its paſſage 
or paths, A. and B. in figure one, up and,down on the 
plane. C. is the body, or ciſtern, ar cavity of the vehicle; 
whoſe uſe is to contain a quantity of water, to be uſed o- 

caſionally, as a counter-balance for its correſponding 
Weleda usb does uber) in Anus ud efihe wait 
D. D. D. are three rollers, between the bottom of the 
of rolling the vehicle, with the boats and cargoes, up and 
down the-plane. H. H. H. are fix rollers, viz. four on 
the horizontal part of the vehicle, on which the boat E. is 
to reſt on in its paſſage up and down the plane. The other 


two rollers H. are in a moveable. part, which is faſtened 


e EAI _— 


and 


( 74 ) 
and in the paſſage of the vehicle, up and down the plane, 
it turns up between the head of the boat and the plane, and 

. prevents the head of the boat from rubbing or dragging 
againſt the plane, which would cauſe a very great obftruc- 
tion; and when the vehicle gets at the head of the plane, 
this moveable part falls down on the before- mentioned 
platform, marked H. or I. when it becomes parallel with 
the horizontal part of the vehicle, and ſerves as a launch 
and paſſage, to carry the boat from the vehicle into, or 
upon the three rollers marked M. or N. in figure 7. at 
tme end of the canal. This paſſage part of the vehicle, 
together with the aforeſaid three rollers at the end of the 
canal, is alſo of very great uſe to the towing of a boat out 
of the canal, in order to place it on the horizontal part of 
the vehicle. At the bottom of the body or ciſtern, or 
cavity of the vehicle, is a large hole, marked F. with a 
clack or valve on the inſide thereof, through which, when 
the vehicle is at the foot of the plane, and is ſinking into 
the water in the lower canal, or navigable river, at V. or 
W. for the purpoſe of the reception of a boat on the top, 
or horizontal part of the vehicle, till it is quite full, when 
the vehicle will ſink all under water, for the purpoſe of 
towing the boat and cargo in, on the horizontal part of it. 
To the clack or valve, there is faſtened a ſmall rope, 
marked K, whoſe uſe is to keep the valve lifted up, as the 
vehicle and boat is aſcending up on the plane, out of tho 
canah, at the foot of the plane, in order that the water 
contained in the body of the vehicle may diſcharge itſelf, 
till all, or as much as is neceffary on the occaſion is diſ- 


charged, or until it becomes an equal balance for its cor- 5 


reſponding vehicle and its contents, 1 is to ewe 
AW 758 


| Fhere 
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There muſt be two of theſe vehicles, one for the path 
A. and the other for the path B. in Plate II, figure 1, of 
us near equal weight, and equal dimenſions in every part 
as poſſible, as one is a counter-balance for the other; and 
each vehicle muſt be furniſhedwith nine rollers or friction 
wenn as may be obſerved by the e aforeſaid. 


I have faid before, f in my 9 a the 8 
that each vehicle is furniſhed with a hollow cavity, body 5 
or Ciſtern, which ſhould be caulked very tight, as it is 
for the purpoſe of holding and containing a quantity of 
water, to be uſed occaſionally for counter-balances when 
required; and each of theſe ciſterns ſhould be made large 
enough to hold or contain as many cubical feet of water as 
will balance the largeſt boat and its contents when loaded, 
that is e e up and ene RW 


7 5 0 it is s cecellary | to obſerve, that every. 3 
barge, lighter, ſhip, &c. will carry as much weight as 

there is contained in the number of cubical feet of water, 
| which it diſplaces when loaded and immerſed in the water 
up to its very edge, as will appear by the following ex 
ample, viz. Suppoſe that che largeſt boat which was to 
paſs up and down. the plane, in the loading part, ſhould be 
fourteen feet long, nine feet broad, and four feet deep 


in order to find how much a boat. will carry of thele | 
dimenſions, | 


«5, 
* 
T3 


3 7s ) 
. „ 5 — 14 feet 


eee — — 16 
and then this 1 26 feet being again multiplied : 
by the depth — * 4 ſeet 


a — — 504 feet 
o that a boat of the above dimenſions, when loaded down 
to the water's edge, will draw or diſplace o feet of 
water, and ſuch a quantity ſhould the ciftern in each of 
the vehicles hold; if it is thought neceſſary that boats of 
fuch dimenſions ſhould paſs up and down the plane, and in 
order to find both the quantity of water, as alſo the weight 
—WW! c es > 


"The cif gravity of every cablcal foor of freſh water 
is {ixty-two pounds and eight ounces, in decimals 62,5, 
and of ſalt ſea water ſeventy-two pounds. Now, if we 
multiply the 504 cubical feet, by 62, 5, the weight con- 
tained in one foot of freſh water, it will produce 31,500 
pounds avoirdupois weight, that ſuch a boat will carry in 
ffreſh water; and if we multiply the 504 cubical feet, by 
ſeventy- two, the ſpecific gravity of a cubical foot of falt 
ſea water, it will produce 45,000 pounds avoirdupois 
weight, and fo much will a boat of the above dimenfions 
carry in ſalt ſea water. 


A emcee of wee Mics contained In 506 | 
cubical feet, I find by this certain rule, viz. in every 
cCubical foot, there is contained 1728 cubical inches, and 

it ĩs a well-known fact to gaugers, that there is contained 
in every wine gallan 231 cubical inches, and in every ale 

ed * inches; ſo that if we divide 1728, 

| by 


1 
1 te product will be ſeven gallons three pints 
and 7} OE NO Rs One 
be fix gallons one pint and 2 part of a pint ; ſo that there 
is contained in the above 504. cubical feet 3089 gallons 


two pints and 2+ parts of a pint, as and 3773 : 


Ragan rae: 26 


Having explained the 8 part of the machine, al 
the two vehiCles, I come now, in the next place, to ſhew 


in what manner the external power and force may be ap- 


plied to the two vehicles, in order to put them, when laid 
on the plane, in motion, and this may be done by three 
different ſorts of movements, viz. by two hydraulical 


movements; firſt, by an under-ſhaft, or breaſt water⸗ 


wheel; ſecondly, by an over-ſhut water-wheel ; and 


thirdly, by two walking- wheels, for men to walk in, ü in 


manner ſomewhat like the common cranes on the C 
Houſe Keys, below London-Bridge, for the hoiſting of 
goods up out of ſhips, lighters, &c. each ſhall be fully 
treated of and explained, that the operator or proprietors 
may take which method that may” be” wolt r the" ab 
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On Plate II, F 
ink water-wheel movement; where pleaſe. to ob- 


ſerve, that A. is the end of the axis or cylinder of the cg 


or ſpur-wheel, the diameter of which axis is four feet, and 
— R beet, as it muſt-be 
| extended 
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extended quite acroſs the canal, from one ſide to the other; 
and placed on the top of very ſtrong ſupporters: on each 
fide of the canal, about ſeven feet above the ſurface of the 

water in the canal, as the loaded boats is to paſs forwards 
and backwards under the ſaid cylinder, and at a convenient 
diſtance from the wall R. R. in Fig. I. and placed between 
the twoſluices S. and T. in the fame figure, on the end 


of which ſaid cylinder is the cog wheel B. which I have 


ſuppoſed to be of twenty feet diameter, and hath on its edge 
one hundred and twenty cogs, and underneath the ſaid cog 
wheel is the breaſt water wheel C, of twenty-four feet 
diameter from the tip or end of one float or aller board, to 
the tip or end of its oppoſite. On the end of the axis of 


| the ſaid water wheel D. is a trundle of two feet and fix 


inches diameter, and hath fifteen rounds or Raves con- 
tained therein. This movement, as ſaid above, is to be 
placed between the two ſluices, with their penſtocks 8. 
and T. for the purpoſe of letting the water out of che a 
canal, which falling on the float boards, will cauſe the 


wheel to turn round, and if the penſtock 1s opened on 


the left ſide of the water wheel, it will cauſe it to turn 
round from the right hand towards the leſt; but if the 
penſtock T. is opened on the right hand fide of the water 


wheel, it will turn it round from the left hand towards 


the 1 


It is to he W that — water he hom either 
of the ſaid fluices 8. or T. it is conveyed, together with 
the wheel, in Mp er eee or trough on each ſide of 
the wheel, marked in the plan, Fig. III. with E. and F. 
and that it diſcharges itſelf from either ſide, both at one 
$6 0155 46 236! Oi iow are 29 cots place, 


( 79.) 
place, at the end of the troughs, at the pace marked in 
the ſame Fig: III. with G. | 


The ate cylinder of this machine, as well as the other 
two movements following, muſt always ſtand truly pa- 
rallel with the horizon. To the faid axis or cylinder are 
fixed the ends of two pair of ſtrong ropes, the ends of the 

pair is faſtened on the upper part of the cylinder, as they 
muſt act in contrary directions, each pair muſt be the 
whole length of the plane, and of a. bigneſs in proportion 
to the weight that is intended to be drawn or rolled up and 
down the plane. At the other end of each pair of the ſaid 
ropes, is faſtened the two vehicles before mentioned, ſo 
that one pair of the ſaid ropes are wound up by the cy- 
linder's turning round one way, on the upper part of the 
cylinder; and the other pair of ropes are wound up by the 
cylinders revolving the contrary way, on the under part 
of the cylinder; ſo. that when one of the vehicles is at the 
head of the plane in the path A. ready to diſcharge its boat 
and cargo into the upper canal, the other vehicle will be 
at the foot of the plane in the path B. all under water in 
the lower canal at W. in readineſs, for the reception of a 
boat, to be towed in on the horizontal part thereof, ſo 
that as one vehicle rolls up on one ſide of the plane, the 
other vehicle will always roll down on the other ſide,” and 
that when one is at the top of the plane on one ſide, the 
other will be at the foot of the OY the other _— _ 
vice verſa. 


Secondly, 


* n &@, 2 e _— — — * © 
TIN —_— _ N * = b 8 = l : * " he - 
apiece irene > ot eats we On o 2 bs 9 S _ : = - \ = A — = 
© \ \ — — — * — _ * = 8 
r 2 „ — a "ER: i 4 * . 1 4 | r 7 2 
* N 2 F - of * * 
4 — my 4 „ W * <: aw > a4 Arne. [ T1 4 4 04 ts — 0" avi 1 + tories "- * "ny — 
5 * Em was i, ing \ . 
— 4 2 er. 
_—_— TO OY" r be 


Bn 


4. 
— 
I 


i? 3 

2 . 

th 

- 4 

Tz 

< 4 

2 
w_ 

4 7 
i4Y 
$3 ; 
21 
1 * 
9 
+ a 
1 4 = 
17 

— 9 
* 7 27 Ly 
i 

1 

o 

\ 
£ 
o 


ff} | 


, Secondly, the Ovenbut Wu 2 Movement, 


This movement, as may be red on a view of Fig. 
IV. on Plate II. conſiſts of two ſpur or cog wheels and a 
water wheel, each of which I ſhall particularlydeſcribe; and 
firſt of all, the upper ſpur wheel A, whoſe axis or cylinder 
D. is of fix feet diameter, and the diameter of the wheel is 
eighteen feet, and it hath on its edge one hundred and 
eight cogs. Secondly, the ſecond ſpur wheel B. which 
hath on its axis E. a trundle of three feet diameter, with 
eighteen rounds or ſtaves contained therein, which in 
turning round, fall in between the cogs of the upper ſpur 
wheel, and cauſe it to turn round alſo. The diameter of this 
ſecond wheel is alſo of eighteen feet, and hath on its edge 
the like number of one hundred and eight cogs. Thirdly, 
the water wheel C. which hath on its axis F. a trundle alſo | 


of three feet diameter, and having contained, therein alſo 
_ eighteen rounds or faves, which in turning round alſo 


fall into or between the cogs of the ſecond fpur wheel, 
and cauſeth both ſpur wheels to turn round alſo. This 
water wheel is alſo of eighteen feet diameter, and is a 
double wheel, with two rows of buckets, the buckets 
being placed in ſuch manner, that one row on one fide of 


the wheel being filled with water, will cauſe the wheel to 


turn round from the right hand towards the left; and on 


the other row, on the other fide, being filled with water, 
- will cauſe the wheel to turn round from the left hand to- 


wards the right. 


The cylinder of the upper ſpur wheel of this movement 


” muſt be placed acroſs the canal,” and between the two 


Auices, 


* 
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| ſhuices, on very ſtrong ſupporters, in the fame manner and 

form as explained in the under ſhut water wheel; and the 
two pair of ropes arꝭ to be applied to the cylinder of this: 
movement, in the ſame manner as in che under ſhut water 
wheel machine: The power or force of water which muſtt 
be applied to: each of theſe hydraulical movements, in- 
order to put them ĩn motion, ſhall each: of them be exacy 
aſcertained in the following chapter, of the uſe of the 
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Thirdly, the Walking ee“ Movement. "ok 


I come now to an explanation of my third and laftmove- 
ment, the walking wheel, which perhaps for its ſimpli - 
city of conſtruction, may not be deemed in anywiſe inſe - 
formed by means of two wheels for men to walk in, to be- 
applied to the axis or cylinder, which in this movement: 
muſt be in two parts, a delineation of which is exhibited in 
Plate II. Fig. 5, where A 1. and A. are two wheels for: 
men to walk in, of twenty-four feet diameter each. B 1. 
and B 2. are the axis or cylinders of the two: wheels” of 
equal length, being eleven feet long each, and four feet 
in diameter. At the one end of the two cylinders C1. and 
C 2. are two wheels of equal diameters, and of the fame: 
diameters with the cylinders. On the edges of each wheel 
are teeth, cogs, or leaves, of an equal number one with _ 
the other, as the teeth, cogs, or leaves of pne. wheel fall 
into or between the teeth or leaves of the other, ſo that the, | 
revolutions of each wheel will always be equal; and chat | 
when the wheel A 1. and its cylinder: turns round one 


way, the other Wheel A a. and its correſponding eylinder, 
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(2) 
will always turn round the contrary. And here it is to be 


abſerved, that the ends of the two pair of ropes which roll 


the two vehicles up and down the plane, already deſcribed. 


in the under and overſhut movements, in this movement 


wind-up both pair on the upper ſide of each cylinder; ſo 
that When one pair of ropes on the cylinder B 1. winds up 
the other pair of ropes an 1 the cylinder B 2; as it turns the 


_ cattrary way, will always wind off. D. N. D. zs the 


frame that ſupports the two cylinders and their walking 
wheels, which muſt be a very ſtrong 5 E, E. 


Nene Fig. 


. Before I conclude this chapter, it will be . ſor 
me to give ſome account to the reader how and in what 


' manirer a landed boat is to be brought down from the upper 


canal to the under one, or how a loaded boats to be rolled 
up from the under canal to the upper one, when there is 


no boat for 2 counter balance either to come down or go 


up the plane, and this may be performed by a counter 
_ IA in. the JOE manner. 


Fiuſt let us ſuppofe, that there i is . in FU upper: 
canal which is to be brought down, but none to go up for 
2 counter balance; in ſuch caſe, as one of the vehicles 
muſt be at the head of the plane in order to take the boat, 
the other vehicle at the ſame time will be at the foot of the 
plane, and full ef water; then let the external power or 


force in eicher of the beſore· mentioned movements be ſet at 


work. as the upper vehicle 1 with its boat deſcends, ſo at the 


| ſame time the under vehicle will ariſe up with the water, and 
at the ſame time the clack of the under vehicle, by: means of the 


rope K. Fig: II. in Plate a, is kept liſted up, ſo chat part of 
the water in the body of the under vehicle may diſcharge itſelf, 
| OZ 


0 3 * 
or. as, much as 1s neceſſary, till no more Temais, ig the giſtern 
then it will counterbalance the wi cargo, Ind y yeh) 58 — 
that i 8 ty re en. oh ahi E Gi x iges QF? . | 
1 15.352 War r * os F364 ab : AS Miss, 2 15 14 
In the other: caſh, 7. at: anꝶ time there.is Aboat.and cargo. 
that, is to go =P, hut, nope. to. come me town, ons af the ATR . 
hieles being at the foot, of the plane, and. under water, in, 
readineſs to have the baat towed in on the harizontal part 
thereof; the ather vehicle being at the head of the plane, 
one of the ſluices at the end of the capal marked K. or L. 
on Plate II. Fig: : is. opened, and a. quantity of water, 
let out of the canal into the ciſtern of the upper vehicle, as 
much as is ſufficient to counterbalance both boat and cergo, 
which is to come up the plane... This done, the machine, 
is ſet at work, and as the, under vehicle ariſeth up gut of, _ 
ws ee, the clack or valve, by means of the rope 
n ang ſhut all the e water that is con-, 


cargo will roll up. w the op of the plane. cf as 8) 
e e e odd EC —_ 
of the vehicle aboye the body or ciſtern, muſt be in pro- 
portion to the degrees of t the elevation of the plane, will 
appear on an inſpection of Fig. 1, in Plate II. andthe. 
following demonſtration by. four different elevations of the 
plane, which I” ſhall admit to be at twenty degrees B. 
forty degrees o ſixty. degrees D. and eigbty degrees E. 
in the upper. circle of the quadrant. Now it will appear 
very plain, on a view of the ſaid figure, | that if the plane, be 
elevated to ng. more than twenty Agr. to. B. the. eleva- 
ciſtern A, wil b be but half by much. as s if the plane Fas to. 
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of which the machiqe is compoſeds and every part thereof, | 
. in three different ſorts, of movements, I come now. to 

ſhew the uſe of the machine, in inland navigations, and | 

for the uſe of mines of e every kind; b e 

 Vigations, in hich, ] ſhall prove, the power, or force that 

is requited to be applied, to each of thoſe FIR: Tor 
any! particular weight whatſoever, in in the, reating 1. 
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DE 


Secondly, when all things JOY 
and che weight of each rolling body is 1 
.as alſo the degrees, of the elevation of the p tl 
exact power or force, (according to 5 t of each 
rolling body, and the degrees of the elevation of the 
plane) that muſt be applied to each of the three different 
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Thy = a laſtly, the. time required to form the wer. 
tion in each of the three movements. 
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Ihe preparation neceſſary to be made, before any opera- 


tion on the machine can be performed, is the placing each 
vehicle in its proper ſtatzon, in readineſs for the reception 
of the boats to be 7 placed thereon, viz, one at the head, 
and the other © ce ech che plane; wich being done, 
the loaded boat, at the foot of che plane, is towed in, on 
"the hoxizotital part of the lower vehicle; ant there properly 
"ſecured; and the next thing to be dente is, che load Bok 
in che upper Tana), by the help of a capſtern or windlaſs, 
zs towed in dhe cana canal home to the three rollers at the end 
of the canal, and from thence” to the 'tws rollers in the 
Lunch part, that E lying on the platforin, H. or I. in 
Plate II, figure x and from thence to the four rollers of 
the horizon hat Parke be Vicks, H. H. H. in'figare 2, 
were it is properly Reured, and then every thing is ready 
* for the operation, for the transferring. of the two loaded 
bone e NO Oy 
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Iman 88 gd i ny hin, in the Hm ode, with 
dg er Wert Beten 1 have in the p 
chapter, by beginning firſt, with the under -ſhut, or breaſt 
Water Wheel, and ſhall make dne example, in regard to 
the weight of exch of the s rolling bodies, and the ele- 


o » 
2 x 4 1 Se #; 
"vation of is o ſerve in ich nt 

** . — — 0 +> — * 2 Ms _ 
«47 AS N 298922 * WES 25 22 * > 2 3» 3b a * 

mov 3 Lend ES 2 2 

* * — 

3 ” 2 1 of 4 * 2 2 * , 1 A CY % : 
3 „ La 8 „ iS * — , 2 © ; * 

3 Wes . van © a+ >,» _ PO 2354.8: 24 1 Ws 6? 

* 
; - FEY op + 2. EX 4 = 2 8 > . 22 . : * a ji 

CA + Does ye Peas . 34d > Sereno; % > Pac: wt TE: J N 

„ * — i. _—_ ; * . You * — 5 * « an F 82 
F< Ty — — ory * 2 6⅛’ꝛmu - fy > ant 38 * „ „ * & a3 3 

\ * © - s - 2 5 5 *. 2 * 1 ** 3 9 


Ter de weight: of each cargo,: together wich! Src 
and vehicle, de ten ton each; e ae 
* fahoms, and pon 1 15 e p 


5 — * _ Fa. 
— * ; « 
a : : 3 Now 

* 
5 
2 
\ 
- — 
Fl 


1 79 


Now the next thing to be conſidered. is, to know the 
external power or force that is to be applied to the water- 
Wheel, in order to put the whole machine in motion; With 


theſe two rolling bodies of ten tons each, and on "the = 


eee, CIC Pe 
a HA If 41 14 
| Win this Whew: weight of benden Thy ae : 
the table of external powers or foxces:on an inclined plane, | 
page 58, where I find that two, rolling bodies, of ten, tons 
each, on the plane's being elevated to forty degrees, at 
dhe angle of meeting wich the, ſaid. forty degrees, jp the 
tenth — eee 
power or force of ſeven znouſand three! awd fxty- 
dne pounds and four ounges, to Pe wwe is or or.c 
'the fpur-wheel eee In 
before, wann e 141290 5 I 
28 b o- 


With this cen thouſand ARIES Reba on TS 


four ounces, I have recourſe to the tables of equilibriums 
on the wheels and axis; and, as there ig m uc table at 
eduilibriums as of ſeven thouſand three: hundred, ang fixty- 
due pounds, I am obliged. to take it from different tables 
in manner following: But firſts fl mult: gþferve, that we 
bave the aſfiftance of two wheds' ta Apply this force :of 
even thouſand-three hundred and ſurty-one pounds, 1 
common axis or Cylinder, of four feet: diameter, > 
cogewheel of twenty feet diameter; the trundle-of the 
wator-wheel of two feet ſix inches diameter, and the water- 
wheel of twenty-four feet diameter, with theſe dimenſums 
ge e eee 
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G2 heel of twenty feet, 
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100 ditto on ditto, by 


50 ditto on ditto, by 825 
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S0 that, according to n A power of, * 
hundred fiſty- three pounds five ounces, actording to the 


diameters of the two wheels, will hold the ſeven thouſar 
-three hundred and-fixty pounds in equllbrium, to,whic 
power let us only add fix pounds eleven ounces, and make 
it one hundred and ſixty pounds, this will be a power or 
force. or-the-water-wheel ſufficient to put the whole ma- 
chine in: motion, and as the externa force, which is to 

be applied to the water-wheel of this movement, is to he a 
foree.an weight of water ; this hundred and ſixty pounds. gf 
Water is not a very great quantity, for I have already 
proved, that a cubical foot of freſh water is only ſix, gal- 
lons and a pint, and is in weight ſixty- two pounds eight 
ounces; ſo chat the whole power or force of one hundred 
and ſicty pounds weight of water, is no more than ſixteen 
m ahbe, 3 

1345 ar 4 ii 

ee eee ee Wee 
is the time required to perform an operation, with this 
movement; int therdoipg sk, thele ate the things to 
be conſidered : 


Second, the 3 of. the ne of the 1 
— cogs 08. the odge of. + 
the pur-whedli; «== , mm, 10 . 
Found the nunde of rounds i the rune 1 
eit eee ly OR jp 15 feet 


— 


"Auger F 3 whe dhe beats 15 
feet, conſequently its circumfexence muſt be twelve feet, 


TC) 

er two fathoms; ſo that every revolution of the ſpur- wheel 

and its cylinder, will riſe one of the vehicles, and depreſs the 

other, a length equal to two fathoms; ſo that fifteen revo- 
lutions of the ſpur-wheel and its cylinder, will perform one 


Then, as the cog-wheel hath on its edge one hundred 
and twenty cogs, and the trundle on the axis of the water- 
wheel fifteen rounds or ſtaves, if we divide the hundred 
and twenty cogs by fifteen, the number of ſtaves, we ſhall 
have for the quotient eight, and fo many revolutions will 
the water-wheel make to one revolution of the ſpur- wheel 
and, as I have faid before, that it will require fifteen re- 
volutions of the ſpur-wheel and eylinder, to perform one 

operation, and every one of its revolutions eight of the 
- water-wheel ; ſo eight times fifteen, being one hundred 
and twenty, and ſo many revolutions will the water-wheel 
make in every operation : and admitting that the water- 
Wer do make eight revolutions in a minute; conſequently 
an operation will be performed in the: pa of fifteen 
minutes of time. 5 e 


Th Uſe of the Second Movement in Inland Nevigation. 


The ſecond movement, namely, the over ſhut water- 
wheel, is very fully deſeribed in page 80; and as the 
length of the plane is the fame in this movement as in 
the preceding machine, viz. thirty fathoms, and the per- 
pendicular height of the head of the plane one hundred and 
ſourteen feet, as it is elevated to forty degrees, and the 
two rolling bodies of ten tons each, conſequently the ex- 
„ 8 ; | ſeven 


K | 


| ſeven thouſand three kundred and ſixty-one; to remove 
which, we have the affiſtance of three wheels, and their 
ſeveral axi's, the dimenſions of each of which, according 
to the * . hae is as follows, ver” 
The upper Selle 4 . FE 1 with 
one hundred and eight cogs on its tg — its axis or 


N is FE te 


24 . 


— 4 by — 


5 » 
29 


The under ſpur- wheel 5 of 3 Aanheter, 
and with the ſame number of one hundred and eight cogs 
on its edges this wheel hath om its axis a trundle of three feet 
e with Wap ny WI contained rom.” 


42 


» 
NI FP e 


- The ee is ll of * frets ates) and 
| hath on its axis a trundle alſo,” of thiree feet diameter, with 
the like number of eighteen rounds or ſtaves contained 


"THT I. 


FIST Spun- Wan.” 12 


Fun an axis of fix feet, and a wheel of eighteen fort 


And 
Then, 


. N 
Firſt 5000 on an ard eee and a | 
„„ eighteen will require 1666 41 

10⁰⁰ 2 require Wnt . 
EI will require three times thirty- | 3 
three e pounds five 0 ounces being 99 15 
50 will require -— 0 I 
| 10 ditto _ Ts 
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den of che re and a Wheel of ahbe ke, 


1 8 = . „„ o. 5 -% th or. 
Firſt 1000 will be - held 35 166 11 then 2000 will be held by 333 6 
And 1do wil be gd 21 16 11 then 490. will be held by 66 12 
Ad 3 3 > £ T9 30. will be held by 8 6 


And 3 = on | — 5 will be held by . oO 13 
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ſicty- eight pounds ſeven 
and in quantity 
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80 chat on the ſecond ſpur-whee! = 245 5 will be held by. $09.2 * 
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ounces, . ſeventy-fopr pounds, this would be a power, ſuffi- 
cCient to {et the whole machine in 


* 


not quite ten gallons of water. 
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3 5 5 ran Wars Wu zs. 
5 | ; An Axis of three Feet, and a Wheel of cighteen Feet. 
„„ S. % . b. oz, 


Now it appears, by the 3 c e that ſixty- 


eight pounds and ſeven ounces is a power ſufficient on the 


water-wheel to hold the external power of ſeven thouſand 
three hundred and ſixty pounds, on the cylinder of the up- 


per ſpur-whee), to which let us add but only five pounds 


and nine ounces, and make the 


Fir 100 will be + hel | 6 11 then 400 will be held by 66 12 
Then ; ——_— LE 20 wil be held by 1 11 
80 dan the pere E ©. id ein be held by 68 7 | 

Ber 33 | * . * : 1 
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I come now, in a the, gers lake, ho drei @ Sens | 


| I can, the time required to perform every 1 which 
is to be deduced from the e Articles 5 


Firſt, l c e . | uh 

Secondly, the diameter of the cylinder of the e 

upper ſpur-heel | „ 106 tet 
Thirdly, the number of eas on the edge of 


the ſame wheel — 0 3 
Fourthly, the number of ſtaves in the trundde 5 
pdf the ſecond ſpur- Wheel 5 e 


| Fifthly, the number of cogs on the ſame wheel 108 
And fixthly, the number of ſtaves in the 
trundle of the water- wheel i DM T7 
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"Pg af he Sc of the upper d is for | 
bet, its circumference muſt be eighteen ; ſo that every 
revolution of the upper ſpur-wheel and its cylinder, by 
means of the two pair of ropes, will raiſe one vehicle and 
depreſs the other, a length equal to ei ighteen feet, or three 
fathoms ; conſequently, ten revolutions of the upper ſpur- 
wheel and ith 1 will TN one operation. . 


deg TS, 


act + FE 


The 1 Pur-wheel hath, on its edge,” one hundred £ 
and eight cogs, and in the trundle of the ſecond ſpur- heel | 
bs eighteen ftaves ; fo that if we divide one hundred and 
eight by eighteen, we ſhall have for the quotient fix, and 
ſo many revolutions will the ſecond ſpur-wheel make to 
one of the oper wheel, 


Then the under ſpur-wheel 15 on its edge, the like 
um of one hundred and eight cogs, and in the trundle of = 
the water-wheel is alſo has rounds ; ſo chat it will = 


(r 
require ſix revolutions of the water- wheel, to perform one 
revalution of the ſecond ſpur wheel; ſo that the ſix revo- 
lutions of the ſecond ſpur-xheel, being multiplied by the 
ſix revolutions of the water-wheel, which i is thirty-ſi ix, and 
ſo many r revolutions will the water-whoe! make to one re- 
volution of the upper ſpur- wheel and its cylinder. And, 
as I have faid beſore, that it will require ten revolutions of 
the. upper ſpur-wheel and its Eylinder, to perform one. 
operation, which, multiplied by thirty-ſix, i is three hundred 
and ſixty; ; and ſo many revolutions muſt the water- wheel 


irt 


make to perform every operation; and, admitting that the 
water - wheel make twelve revolutions i in a minute, it will 
require thirty minutes to perform every operation, which 
is about a fathom in a minute. 


Tie nai ore; ar ict to put the under. met ma- 
chine i in motion, as before proved, is one hundred 11 
ſixty pounds, and the external power or force to put the 
over-· hut machine i in motion, is no more than feventy-four . 
pounds; ſo that if we deduct the latter from the former, 
the difference will be eighty-ſix pounds; fo that we have 
gained by the addition of the ſecond ſpur-wheel, eighty-ſix 
pounds power ; but then we have loſt in time, for an 
operation in the under-ſhut wheel machine may be per- 
formed in fifteen minutes; but on the over-ſhut wheel 
| machine, it will require thirty ; the difference in time in 
tbe operations is fiſteen minutes. This difference | in time 
very full 17 confirms the old adage, that what we gain in 
power we loſe in time. But then, this loſt time in the 
over-ſþ: t machine, may with eaſe be regained ; becauſe 
| twice the quantity may with eaſe be transferred, at once, 
trom oke canal to that of another, with leſs power or 
ſage? in x the over, than. in the under-ſhut machine. . 
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"Hi Se the uſe of the li and over-ſhut 
machines in inland navigstionn, I come now to my laſt- 


mentioned movement, 3 the Kms hes ma- 
a lained in Pt W 
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As the length of he {lanes 2 is eee alſo 
the weight of the two rolling bodies, is is to be the ſame in 5 1 5 
this machine, as in the two preceding movements; there 
| is bo Gecafion Yar 2 repetition of "them. den {6 that the | 
power of reſiſtance is the ſame as before, viz. ſeven tou 
W men mms. „ e 
| The eylinder in this movement, a5 may be oblerved in | 
Plate II. figure 8, and alſo in the explanation thereof, & 
page 81, js in two parts, each part being of four feet 1 80 5 
diameter, and on the end of each part, r 
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5 eee a 

5 Firſt, © $000 "will require. 6 | 
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66 that according, to the above operation, the Sat 
power of reſiſtance, of two rolling bodies of ten tons each, 
is ſeuen thouſand three hundred and ſixty, and qm an axis 
af four feet diameter, and a wheel of twenty-four. feet, 

diameter, it will require one thouſand two hundred, and 
twenty-ſeven. pounds weight to hold it in eqilibrium ; to 
which, let us add eight pounds, and make it one thouſand 
tend hundred and. thirty-five pounds, nr | 
W SR aps 


os tis a at edjefted 3 
e bee eee largeneſs of the power or force 
that is required to put this machine in motion; which one 
thouſand two hundred .and thirty-five pounds force, is at 
leaſt che weight of ten middle ſized men. But there is a 
ſtep do be taken to. diminiſh the external power of reſiſtanee 
tO, any anti. e. which may be * dee 
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ferent movements, that the aſcending. body at the; foot of 
theplane, and the deſcending body at the head of the plane 
that they together, with their boats and cargoes, are of 
| wok . 
e 01 

" Was! Werder to diminiſh the vis: 5 e bh 
3 the penſtocks be opened at the end of the canal, 
and let 2 quantity of water be let out into the body or 
ciſtern of the deſcending vehicle, at the head of the plane, 
—_— bd e a e or fiye ton. Eq 
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1 97 ) 
| on of the rable of external forces on 
pages 58, 585, arid 58 1 find in page 58*, chat on tnge 


plane's being elevated to forty degrees, 1 find the external 
power of reſiſtance of © one ton to be ſeven hundred and 
thirty-ſix pounds two ounces, which if applied to an axis of 
four feet diameter, anda wheel of twenty-four feet diameter, 
as per table after page 68, it will require one hundred and 8 | 
twenty-two pounds eleven ounces to hold the faid feen 
hundred and thirty-ix pounds! in equilibrium, which for 
the addition of one ton of water only in the ciſtern of. 
the deſcending vehicle, this. one hundred and twenty-two - 
pounds eleven ounces is to be deducted from the before 
one thouſand two hundred and twenty-ſix pounds fourteeh 
ounces ;, for whatever i is added to the deſcending bodies, ö N 
is the ſame as taking away as much from .the power of . 
reſiſtance | in che aſcending body; for two rolling bodies of 
the ſame weight of ten tons each, and on the plane $ being | 
elevated to forty degrees as before, I have found by che 5 
fame rule, that by the addition of a quantity, of watet 5 
in the ciſtern of the deſcending vehicle, that for | 
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1 plain, it needs no fünen 
explanation; and the ſatne rule and method may be ob- ; 
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is at any time an occaſion for it on. . 
ober- hut machines. 1 have ſaid before, chat the external 
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"A 


force required to put che two bodies of ten tons each in 
motion on this machine, is one thouſand two hundred and 
chirty- ive, which is a power or force that will require at 
CCC 

"Naw i it may be obſerved by the beforegoing calculation, 
that by the admitting of one ton of water into the ciſtern 
of the vehicle, that it will take off from the ſaid one thou- 
ſand two hundred and thirty-five pounds, one hundred; id 
pounds eleven ounces, and may be computed | 
t of one man; and if two ton of water 


| 1 mitted therein, it would take off from the faid 


| ad. two hundred and thirty-five pounds, two | 
| red and forty-five pounds ſix ounces, equal to two 

men; and i three ton, it would take off three Hundred 
and ſixty=e Ixty-cight pounds, one ounce, equal to three 


eat if ge oh, it will take off four hundred 8 i 


pounds twelve ounces, equal to four men, and ſo on to the 
tenth ton and the tenth man, as may be obſerved in the 
before-gging e calculation; but ſuch a thing as the addition 
of the tenth ton, which makes the whole weight of water 
in the body af the deſcending vehicle equal to the whole 
weight of t the aſcending boat and cargo of ten ton, ought 
not to be, as there would be nothing to regulate the motion 
of the two vehicles, as they would be thereby eee 
and perhaps 3 with 8 5 
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order to dimipiſh the external power of reſiſtance, I mall 
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have ſpecified to be of four feet each, ſo that their circum- 
ſo that in every revolution of the cylinders ĩt will raiſe dns 
vehicle and depreis the other on the plane, a length equal 

do two fathomsz and a8 dhe plane is thirty fathoms in 
length, ag. nga W 
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cat the men vid alk in every revolution of de wheel 
revolutions of the wheels and cylinders the ad fiſteen 
1 will produze one-thouſand end agg: ere which the 
men will have to walk in every operation, equal to ons. 
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vigations, I come now to-ſhow the uſe of a machine (ſuni- 
Ar in every reſpeR, and exactly of the ſame conſtructiun 
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but which need not be above one fourth part of the v 
of the machine aer be ee d en aer er for Il 


I oe ator tak duds 
3 eee 6 two 
nn for the two vehicles to paſs up and down 
in, as repreſented" on Plate H. Fig. x, need not to be 
more than two ſcet three inches in width each, and the 
three ribbins or ledges that extend from end to end, repre- 
ſented in the ſame figure by C. D. E. need not to be more. 


than four inches in width each, ſo that the whole breadth 
of this inclined plane, the two paths, and the three ribbins 


all included, will be no more than five feet ſix inches. A 
machine of this e de e e Sy mine 
whatſoever.” wb 
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And the two vehicles muſt be made in ſome of cheir 
parts ſomewhat ſimilar to the directions before given on 
page 73, only in the two vehieles for this purpoſe there 
will be no occafion for rollers on the horizontal part, nor 

occaſion for a launch or paſſage part, but only. 


a bedy or cavity for the reception of the ore, coals, &c. of. 


b . and anſivcrable to the breadth of each 


in mines of every 


kind,” the great uſe and advantage that ſuch a machine may 


be of, in preference to all others heretofore invented 1 
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75 enn e 
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| <oals, the ore and coals together, with all the earth, 
to get at the veins of metals and coalsꝭ is all brought wp 
from the bottom of the mine to the carth's ſurface, by 
the aſſiſtance of engines and windlaſſes through a hole made 
on purpoſe for that uſe, and called by miners a ſhaft, a 
that almoſt all thoſe paſſages or ſhafts are Se | 
cular n * er Wherever * 2 | 
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Bur wich ne e 3 and lee expence. 4 
the ore, coals &c. Cug up in the working the mines, 
to the. earth's ſurface, on an inclined plane, with a ma- 
chine of the bejore- mentioned conſtruction, will fully 
appear by the following explanation, and a W | 
| * on Plate III. | 
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Explonation f Figure 4 


3 e ain, A 85 4 
1 and that A. may be ſuppoſed-to be in the center of 8 
eee 2p wg let the ouryed line C. D. E. F. G. : 
e N O. F. Q. R. S. T. U. B. W. be a re- 
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k preſentation of the curved furfaceof the earth at the point 
# B. &rectiy under which the mine A. is ſituated. The line | : 
Wa x. y. the viſible horizon at the point B. The line C. Z. 

4 is a line drawn through the center of the mine at A. and 
1 t to Wen 2. Let the double line 

| ——— as cache aha, . 

ef the mine, is all brought up to the carth's ſurface. Let 
Bil the double lines D. A. E. A. F. A. &c. be ſuppoſed to be 
wm diagonal ſhafts, made from the curved ſurface of the earth 
1 Tom the points D. E. F. G. H. I. k. L. M. N. O. P. Q. 
Fi N. S. T. U- B. to the center of the mine at A. at, every 
_ five degeces of elevation, above. the parallel line y. z. 
1 ag . b ee e center of the mine at A. 5 
1 Thet things being . 1 0 now ener the 
13 |  powerthat is required to bring up any particular weight 
"IB from the bottom of the mine at A. through each of the 

* ſiſidl ſhafts to the earth's ſurface; for which purpoſe I have | 
JF " hereunto ſubjoined a table, in order to ſhow the exact 
1 power chat is required to roll up on an inclined plane, any 

4 LY : ae n 1 — to a e ae e at De five + 
554 Ce ant 


tm] 


WET =] 


8 
— x 


—üͤ— 
| ; 
9 


* 


_ 3 


>] £29 5 þ Pon mom 


» 


1 


\© 
© 


* 


eee 


* SS 


* 


© 


wy 


2 et 
— 


S 


mo. 


0 48889582888 


- 


py 


* 


_— 


hs 1 


Horizontal. 


* 


4 
> = e «ina > N W o-5os W 42 * OT — — + * 4 — * 0 * 
8 a . * 
13 : j 
L 5 4 k 
; 1 
* i 
bs r % 2 — * * * - wy * D 7 1 * 7 
— * wk 1 . 104 1 1 F ; ; 
wh 4”. a Bs? — 4 5 25 7 +a * 
b : ? 
N / 
So . *. > „„ E63: . !!“;!xüͥc⁊ꝰ7VUç—UE˖„ . nf „% 2 a 
> — 1 . 285 7 2 * 2 * . x Ce. 1 
: 4 
fre 22 ond: Up the receding * " 
7 P. g 26 * \ 
; 


1 
This rte is. 
>% & 


OOO OT Oy OR 


E a -w TL 
: 5 
7 


FORE” 


* b 


$6 ca - 
„ 


n Rom PTY ot e ae 


$4.4 nene aa + wen x ee 


r 


1 


+5 
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experiments, and thews at firſt view, the exact power or 
force that is required to draw or rob, upen an incline 
ne, any weight in a rolling body, "fro 


1 


| a thouſand weight, at every five es the drvatich EY 


ol the plane, from a true horizontal to a true perpendicu- 
- lar, che friction of the wheels of the carriage and the 
FFF 
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power that is required to bring up any greater weight than 
is here contained, within the compaſs of this table, by 
knowing the weight and power that will raiſe the fame, 
may with great eaſe, be readily found, by adding any two 
or more numbers together, into one ſum, and their cor- 


reſponding powers into another, will produce the W : 


ene ie che fine: £4) 3 
Fer wſtance, kt it be 3 to F the power that 
a to roll one thouſand five hundred weight up a 
plane, elevated to forty degrees; by looking to the table I 
find, that one thouſand weight, at forty degrees elevation, 
will require a power of ſeven hundred ninety-five pounds 


and ten ounces, to rell up the ſame; and five hundred 


weight, at the fame elevation of the plane, will require 
| | three hundred ninety- ſeren pounds and thirteen ounces, in 
er r hundred — N and 


ſeven 
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| .Jeveri ounces; in Uke manner mar any weight weten 
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table, that if a ſmall carriage, moving on rollers or friction 
wheels, and a weight being laid chereony ſo that the weight 
and carriage both included, be exactly ten pounds weight, 


and if it be laid on a plane chat is truly horizorital, a power 


or force equal to twelve ounces will draw the ſaid weight 
and carriage; and one pound eight ounces will draw twenty | 
pounds ; two pounds four. ounces will draw thirty pounds 
weight, and three pounds force will draw forty pounds 
weight; and ſo on, as appears by the table, to a thouſand 
weight, which may be drawn on a. truly horizontal plane 
with ſeventy- five pounds force; but if one end of the plane 
is elevated but only to five degrees, ten pounds will require 
one pound four ounces ; twenty pounds will require two 
pounds eight ounces; thirty pounds will require three 
pounds twelve ounces; forty pounds will require to draw - 
it five pounds force, and ſo on, as by the table, to a theu- 
fand weight; which will require at the ſame elevation, 2 
force of one hundred and twenty-four pounds. Any far- 
ther explanation of the faid table is uſeleſs, as for every 


fte degrees of elevation of the plane, the power to draw 


any weight, within the compaſs of the ſaid table, is very 

exactly found; and if any larger weight i is required, the 

power to draw the ſame = "oy "my be nd 5 the 
Ane ee | : 


lis ethane every 90 1 to be ade 
Rood of this laſt table, I ſhall now proceed” to ſhew the 
external power and force that is required to be applied. to 
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* eie mobile © e Wees different forts of move- 
ments before treated” of. In the explanation of Which, 


>. 


'reſpeFonult bo had to the ſeveral diameters of the wheels, 


cylindets, and trundles, and from which will be deduced 
the external powers that are required to bring any particu- 
ar weight from the bottom of a mine to the earth's ſure 
face; and I ſhall proceed with my three movements in the 
fame order, for the uſe of mines, as I have before, in in- 


{the a e e e 


22 Machine in Mines. 5 


> 


dene as: of ber an weight only; in all three of 


my movements, to be · brought from the bottom of the 


mine to the earth's ſurface, and that ſhall be a thouſand 
weight; and the depth of the mine, in all three caſes, ſhall 
be a hundred fathoms, and the ſhaft I ſhall make uſe of in 
all three of theſe movements, ſhall be the perpendicular 
one A. B. Plate III. figure x, where the elevation is 


ninety degrees, and where the greateſt power and force is 
required, above any other number of degrees whatſoever, 
to bring up any weight ogra of the mine to 


the cartes furface. 
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Now e _ the ER Tn cable, that the power 
or force required, to bring a thouſand weight up in a per- 
pendicular fhaft, muſt be one thouſand one hundred and 
fifty pounds weight ; this being admitted, the next thing 
we have to conſider is, the diameters of our cylinder, 


| with and ole inp our under-ſhut machine, as follows : 


PS! 7M on 
£4 " 84 1 * 7? "i 2 3 8 tf 5 
ES 2 - -» 
* « W » : 


— 
2 a W * * > > * — 1 23 W = s 3 . %S -— 1 9 0 
4 * 
* 
”P * # 
3 1 D; 
* * 
2 
* 
# 
* 
* * 
- 
% 


1 5 « 
c | 
"Dirro of the Ewhed 
Having on its edge 


The diameter Of the u va 
of one float-board, bo this bop of een a 
And on-its axis a trundle of es FRE ee. 
on eee i 18 
nn e 55755 
Having Eibe ds Mats dl er- out Epi W, 
and trundles, and the weight to be brought up, Which 
will require a force of one thouſand one imadied ak iy 
pounds; wich this force I have recourſe to the table of 
equilibriums of the wheel Haves _ —_ pp 68, where . 


L find that my hs - pc ng 
| w. . e 5 ; 5 7 1 1 "Ip. ; on. 
3000 on page ö on an axis of four feet, = e 
100 on page 564 C 22 4 
3 e 4 
oy + 2 
o wo" n en de water- wheel DIY 2-0 
| Send, the Water We. ITO 
400 on 8 TH | * 10 
300 on page *64 (on an axis of three forts and a 16. 
50 on page 63 wheel of eighteen feet that 5 1 
6 on Page 8 s 15 
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So that it appears, by the above ealeulation, that forty= 
two pounds and nine ounces will hold the faid thouſand 
weight i in equilibrium, to which, let us add four pounds 
and ſeven ounces, which will be forty- ſeyen pounds, chis 
will be a power ſufficient to put the machine in motion. 
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. Having found the-farce that is required, to bring up 2 


_ thouſand weight, che next thing I have to.confider is, the 


number of revolutions that each wheel will make in 1 


e 3 . 
* 


Fut, eee 33 hath on its 
edge one hundred and eight cogs, and the trundle of the 
rater heel hath contained therein, eighteen rounds or 
ves, am if we divide one hundred and eight by eighteen, 
the. quotient will be ux, and ſo many revolutiobs, will the 
water-wheel! make to one revolution of the cog-wheel and 
- its cylinder. The diameter of the cylinder, we have ad- 
mitted to be four feet, ſo that its circur-ference muſt be 


twelve feet, or two fathoms; ſo that in every revolution 


of the cog-wheel and its dpd will raiſe one vehicle 
and depreſs the other a length equal to two'fathoms; and, 

as the mine we have admitted to be a hundred ede 
deep, conſequently it will require fifty revolutions of the 


cog- wheel and its cylinder to perform every operation; 
and, as I have ſaid juſt before, that the water- wheel muff 
make ſix revolutions to one of the cog- wheel, ſo that fifty 


revolutions being multiplied by ſix, will produce three 
hundred, and ſo many revolutions muſt the water-wheel 
make in every operation; and as a water- wheel of eighteen 


feet diameter will; with a proper n A ner, make 


fiſteen revolutions in 2 minute, ſo that three hundred, be- 


| ing divided by fifteen, will OY twenty minutes to 
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Let the diameter of che cylinder of. the 3 = (ric „ 
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of . twelve feet diameter, „ . 
edge. Let the ſecond ſpur- wheel be. alſo of ty Ive feet. 
diameter, with the ſame number of ſeventy- too dogs on 
its edge; and on its axis let chere be a trundle of three feet, 
diameter, in which, let there be contained eighteen.rounds. 

or ſtayes. Let the water-wheel be alſo of twelve fert dia.F 
meter, and having alſo on its axis: dee, . 
demeter, ee eee er ſtaves. 2005 ** 
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pound and eight oumces will hold the faid ane thouſand- 


one hundred and fifty pounds in equilibrium, to which, let 


us add two pounds and eight ounces, which will make juſt 

forty pounds force, this will A Cranes to put 

the whole machine in motion. . 0 . 
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| efore going dimenſions, via. The diameter of the cylin- 


der of the upper: ſpur-wheel is fix feet, conſequently its 
 exrcumference ruſt be eighteen feet or three fathoms; ſo 
that every revolution thereof will raiſe the one vehicle and 
deprets the other a length equal to three fathoms, and, as 
the depth of the perpendicular ſhaft we have admitted to 


be one hundred fathoms, it will require thirty-three revo- 


| Hations, and one third of this ſpur-wheel and its cylinder 
to perform an operation. The fame ſpur- wheel hath on 
its edge. a cogs, and a trundle of the ſecond 


four 


ſpur-whesl hath contained.therein. gig dunds, 

it muſt make-fqur zevolutiqns 30.ane.of.the uſt Pur. wheel. 

a The ſecond ſpur-whesl bath allo ſeventy»two, o on its 
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wheel, ſo that four volutions of the water-wheel, being 
multiplied by the four of the ſecond ſpur-wheel, will pro- 
duce ſixteen, and fo many revolutions will the water. 
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This machine Tthould, conſiſt of a cylinder firmly. "Ig, 
ported at each end with very ſtrong ſupporters, as muff alſo 
the other two machines before mentioned; it muſt be of a 
convenient length, and of four eet diameter, 10 that! its 
circumference will be twelve feet, equal to two fathoms. 
The cylinder. « of, this machine, for the uſe of mines, mul. 
not be 1 in two parts, as that already explained, for the 
purpoſe of inland navigations: at each end of the cy e | 5 
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wide enough for two er three men to walk a-breaſt; it 
ſhould not be lefs tan twenty- two ſoet diameter; I make 

choice of this diameter, becauſe its circumference will be 
ſrety-ſbx feet,” txaQtly' =" Zunter's chain, in length, ten of 
which is a furlong, the eighth part of a mile; ſo that 

every ten revolutions which the men walk in the wheels, 
tdey walk a furlong in lengtli, and every rorclution of the 
Wheel arid cylinder” will raſh oe vehicle” and fink the 
other à length equal to two fathoms 7; To that, as we have” 
admitted the mine to be one hundred — it will” 

require fifty revolutions" of the wheels and Cylinder "to | per- 
form one” operatfon; in the doing of which; the men inn 
have walked in the wheels a length equal is five furlongs, 

viz. half a mile and one furlong, ten "with eaſe, they” 
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1 hall nor proceed to find tlie 2 foree that 8 


required to draw up a thouſand weight in che perpendicular 
ſhaft B. A. in Plate III. figure 1, which, as 1 have aid © 
before, is one thouſand one hundred and fifty pounds, with 
which weight J have, as er an to Wi of 
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pendicular ſhaſt, in which the greateſt power and force is 


required, it appears, that two hundred and nine pounds and 
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to which, if is added but two-pounds-and fourteen: ounces3 
in all two hundred and twelve pounds, will be a power 
ſufficient to put. this machine in motion, and thay with caſe 8 
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| Having found the external force required to hold, on 
each of the three machines, a thouſand weight in equili- - 
brium'in the perpendicular ſhaft, where the greateſt power. . 
is required, I ſhall now proceed to ſhew the power that 
is required to hold the ſaid thouſand weight i quilibri 
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In each vf the three cauſes, as Farne ibis 
may be ſeen by the preceding table, the greateſt external 
power and force required to draw or roll a body of any 

| when the direction is perpendicular, 


one of theſe machines; which J have here deſcribed (and 
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pears, that the power or force required to draw up a body 
of a, thouſand weight, in the perpendicular ſhaft, is no 
more eee pounds and two ounces, 
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once, four men, that is two in each wheel, would be a 
power ſufficient to perform ſuch an operation in EA fame 
time gs of one thouſand 25 | | 
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chat would derive to proprietors and adventurers in mines 


of every kind, and eſpecially in large mines, where a great 
number of people are employed; as one of theſe, machines 


would transfer more ore, coals, Sic. from the! bottom. of 
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e. by any other engine, now . in common ag infour, 
which is a ſufficient recommendation for their being put in 
practice. Indeed, the ſituation of ſome mines is ſuch, as 


75 renders i it impoſſible to bring a conſtant ſtream of running 
water to work either the over or under-ſhut machines. In 


ſuch places the walking-wheel machine is the moſt pro- 


per to be adopted, and would very deſervedly have "the, 
preference 
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5 — which, as yet have been | 


invented; but, where a conſtant ſtream of running water 
can be brought to work either the over or-under-ſhut ma- 
chines, would be the moſt advantageous to the adventurers, 
as leſs of men s labour would be required in the working 
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any great fill in their conſtruction; for thoſe for the per- 
pendicular ſhafts may be made ſomewhat ſimilar to thoſe 


| already now in common uſe, and in their lize, regard 


muſt be had to the quantity cf ore, or coals,” &c. that 


it is intended they ſhould contain, to be brought up at 
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But the vehicles for the diagonal ſhafts that ate intended , 


to be rolled up and down on an inclined plane, they muſt 
be of à different conſtruction ſrom the former, and in 


ſhape fomewhat like the ciſtern or the cavity part of the ve- 


hicles, for the uſe of inland navigations before deſcribe, 


| with two rollers under the bottom part of each vehicle 
only, for to roll the ſaid vehicle up and down the plane, 


there being no occaſion for any rollers on the horizontal 


part thereof, nor is there any occaſion for a launch part, 
as there will be nothing for thoſe, for n e 
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of perpendicular ones, for beſides the advantages that will 


accrue to the miners, in regard to the ſafety and preferva=. 


tion of their lives and limbs in going up and down in the 
vehicles, is in no degree to be compared in danger, to: 


thoſe which: are fo often experienced in the perpendicular 
ſhafts : but there is another very conſiderable advantage, 


as I have before made fully to appear, that. much larger 


bottom of a mine to the earth's ſurkace, in a diagonal ſhaft, 


on an inclined plane, than can be done in the perpendicu- 
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It i chat the external force that is 
to be applied to the water- wheel of the over-ſbut machine, 


is only thirty-ſix pounds force, in the perpendicular ſhaſt, 
to draw up a thouſand weight. Now, let the ſame ex- 


ternal force of thirty-ſix pounds, be applied to the water- 
wheel of the over-ſhut machine in the diagonal ſhafts, 
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For at every 
five degees of 
the © depreſſion. 
of the plane, 
36 pounds of 

rce will draw 
up in the dia- 
gonal ſhaft, 
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| plane, draw or roll up the ſame weight as in the above 
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power or force of 


hundred and thirty-ſix pounds; and the fame _ 


in alſg hold good in either of the. undertſhut ma- 


> will, at every five degrees of the depreſſion of the 
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Of wikis of Levelhy nl — he bo way "to trace out the 

Trat T7 Gout F, new w Conflrudtion; ; alſo for the 
Conrgeyanes « a Stream of Water for the purpoſe of working 
the Over or Under-/but Machine, and the Deſcription 
and ET ar row W e 
e 


"HOEVER 8 
5 trace out a true tract of a canal of this new con- 
ſtruction, mut de fürnifhed with inſtruments properly 
adapted for the occaſion, Wit to d de well OA with 
- ST 
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and uſeful art, but ſurveying in this branch differs widely 
cherefrom, and muſt be performed with the greateſt care 

and caution, and geaſt fuch à taſk fhould fall to che lot of 

85 ſuch as are but I tile acquainted therewith, it is my deſign, 

= to give thoſe furveyors ſuch aſſiſtance as my poor abilities, 


and my little practice in this art is capable of Siving —_ 
hoping they will not diſdain ta receive ĩt. 


. 
N 5 


(ry "yy * - \ 75 - . 
= 5 * ll - . . 1 "Pp þ * * = itn 
e 3 v Fe x35 4 LEY PE — 
. i Fe — r Len SEEN . a 7 8 
* * 5 „ 3x my —C 3 a 6 r 0 © wg 
os tbo a 14 · o * 5 * . = 1 7 
eue oo ws e's 3 . 8 
a e 2 r 
* * 5 


"x 3. — 4 n DEE 


e muſt defire the. reader 
to turn back, to the ſecond chapter of this Treatiſe, and 
carefully to read and conſider the fame ; and alſo bs 
figure 1. on Plate I. and its explanation, which will give 
him ſome idea gf ſuch an undertaking ; a right underſtand- 
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: ord to vl the ene curvature, will ei ths mater 


in its true light. 5 


| a ee eee, 4 3 
dent de, „ ene l & he ils ay - OS 
de, it points directly towards the center of the earth; and = 

A line drawn at right angles, and croſſing the direction of 

the plumb - line, and touching the earth's ſurface directly 

under the plumb- line, is a true level, at chat place of the 
earth's ſurface only, where ſuch a level is taken and at 
no where elſe, and if this right line be continued to any 
diſtance from that point, keeping ſtill at right angles with 
the plumb- line, it will raiſe above the earth's ſurface, and 

| the apparent level will be above the true, becauſe the earth 
is globular, and this raiſing will be as the ſquare of the 
diſtance to which the ſaid right line is produced (that is) 
however much it is raiſed above the earth's ſurface, at one 
mile's diftance, it will raiſe four times as much at the 
diſtance of two miles, nine times as much at the diſtance _ ' 
of three miles, ſixteen times as much at the diſtance of | | 
four miles, and twenty-five times as much at the diſtance = 
of five miles, &c. and this is what is really meant by the | 
earth's curvature, of which I have made mention in de ] 
faid ſecond chapter of this treatiſe ;/ ſo that if two levess 
are Shen at any corfderablle; Wiſlancs" Gik week Wile? 8 
(as ſuppoſe a mile) the level lines ſo produced, will inte- 
ſect each other at a certain angle above the earth's ſurface, | 
as I ſhall demonſtrate by an example; and although either 
of them fo produced will appear to be a true level, yet it 
can be ſo only at that point of the earth's ſurface, from | 
eee eee e 


* : 


SORT * 
— * 


For 


. 


(a WEE 
Fer example, let RH. C. Plate I. Fig · 1, be a repre- 
ech IM of the curvature of a part of the globe of the 
earth, and E. its center, and at the ſaid three points of the 
.' earth's. furface, B. H. and C. are three places where the 
apparent levels have been taken by three plumb lines let 
drop from the three points M. H. N. then at each of the 
three places where the ſaid plumb. lines touch the earth's 
ſurface, draw a level line at right angles, then it is very 
plain that thoſe level lines will interſe& each other at the 
point O. and P. and admitting that thoſe three places 
where theſe apparent levels were taken are five miles from 
cach other, and as they are taken at three different places 
on the earth's ſurface, at fuck a diſtance from each other, 
they will interſect each other at the angles O. and P. as 
appears in the aforeſaid figure, Plate J. Fig. x, facing 
page z and the further theſe diſtances of obſervation 
Where theſe levels are taken are from each other, the 
higher will the apparent level be above the true, as appears 
by the apparent level taken at R. from which rene 
level is extended two ways from R. to M. and from R. to 
N. and as faid above, at the diſtance of five 6 EY 
Way. as is repreſented by the apparent level lines being di- 
vided into one, two, three, four, and five miles each way. 
Now it appears very plain on a view of the figure, that the 
true level at the point H. on the earth's ſurface, eos: 
plumb-line is dropped from H. to R. that it can be only at 
the point R. where it is a true level, and no place elſe; for 
it ĩs very plain that at only one mile either way from R. 
towards M. or N. the apparent level is above the true, 
and at two miles diſtance four times as much, and at three 
miles diſtance nine times as much as at one mile diſtance, 
| and ſo on to the fifth mile, which is os times as 
much 
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30 


much as at one; and if the ſaid apparent level | Kine either 
way was to be continued on to ten miles, the apparent 
level line would have been an hundred times as much Soo 
FF BY T 


<< 


From wine hos ves ad 12 way of ct Ie it 
appears, that the leſs the diſtances of the ſtations where the 
levels are taken from each other, the truer will the level 

be; but if the diſtances exceed two chains in length, ſome 
allowance muſt be given for-the earth's curvature ; and 
the allowance muſt be in proportion to the diſtance that is 
between the two ſtations; for if a canal was to have been 
began in the Fig. 7, Plate I. at H. and to have been ex- 
tended each way towards M. and N. to the diſtance of 
one mile each way, and a ſtream of water was to be let 
into the canal at H. and the canal made in the apparent 
level, without an allowance given to reduce it to the true 
level, it will run over at both ends, and never be full in the + 
middle at H. and in order to know what the allowance is 
that ſhould be given for any known diſtance, the following 
is an infallible rule that may with ve en PER 


WO. 


| © Mateply the number of Gunter's decimal ſtatute chains» 
. that are contained in length between any two ftations | Og 
where the levels are to be taken, by itſelf, and the A 
ariſing therefrom again by one hundred and twenty-four, | 
which is a common multiplier- for all manner of diſtances , 
for this purpoſe, on account of the earth's curvature; then 
divide the ſecond product ariſing therefrom by a hundred 
_ thouſand, or which is alſo the ſame, with the daſh of the 
py cut off five figures on the right hand moe: of the pro- 
| | duct, 


̃ rn 


five figures that are cut off are decimal parts of an inch, 
and is the real allowance that muſt be given according 
to the diſtance. gan u InG 
. 1 75 MY reader. 


rer EXANPLE. 


et e A SHE 
en — 2 43᷑0 chains 
777% ĩͤ ddl 


rr 9EIIEOS o - 


Firſt product WEE. . 
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| Then again by * common multiple 7 124 


The MY as above is 198400, Rt by cutting off 
of five figures as above, on the right hand ſide, there re- 
mains one inch, and the figures cut oft, viz, 98400, are 
the decimal parts of an inch, and is ſomething more than 
nine parts in ten of an inch, very nigh in all two inches, 
| and 1 is the allowance to be given . forty chains, 
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allowance that is to be given for the earth's curvature on 
| ations," being diſtant eighty chains from each other, is 
ſeren inches, and ſomething more than nine parts in den f 
an inch, being almoſt eight inches, chat the 8 

| | above the true, Mc his AA. | 


„e Shove Samples ws Galea to Awe manner 
of finding the allowance that is to be given for all manner 
of diſtances whatſoever, for the earth's curvature ; but in 
order to fave my readers the trouble of calculations, I have 
| here added à table ready calculated for alk manner of 
diftanices, from one furlong to ſix miles in diſtance, between 
any two ſtations, for the uſe of ſurveyors, whereby may 
pe ſeen at firſt view the allowance that ee 
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| The Diſtance between any w 5 Z 
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One furlong EE... 

| Two OO A went mile- | 0 
Three ditto . I 

3 Four ditto, half a mile 1 
| Five ditto - . 33 
Six ditto, three quarters ofa mile | 4 
Seven ditto © FW 
Eight ditto, or a mile 3 9 
Two miles 31 1 74 
Three miles #1 | "IT Þ oa 
Four miles VV 126 | 97 
3 | . 198 | 4 


Teber table is. Ge ns it 3 na eb 
and haying fully ſhewn the meaning of the carth's eurva- 
ture, and. the allowances to be given for all, manner of 
diſtances in the courſe of a ſurvey, I come now to give 
an account of the ſeveral inſtruments that are neceſſary i in 


farveys of this wide eee their WHO and 


ge 


a N 8 KC 
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Fil, a Reld bock in eg eee, pk — di- 
vided into ſeven columns, the middle column but little 
more than an inch in width, wherein is to be inſerted the 


different ſtations marked .with A. B. C. D. &c. as alſo. 


the diſtances between every two ſtations in chains and; 
links; on each ſide of the ſtation column are three other 
columns, in the rt of which, on che el fide, is to be 


entered 


4 127 9 


WO the name ey echte farm houſe, villags, - 
or cottage, lying on the left hand of the tract. In the ſe 
cond column, on the fame fide, is to be entered the 
diſtanees in miles, furlongs, and chains, that the faid 
farm houſe, &c. is from the ſaid tract; and in the co- 
the owner of the land through which the tract paſſeth 
and in the firſt of the three columns, on the right ſide of 
the ſtation column, is to be entered the eſtimated yearly 
value of the land through which the tract paſſeth; and in 
the other two columns, on the ſame ſide; is to be entered 
the names of every remarkable houſe, &c. lying on that 
ſide * the trac, and the diftance 3 in _— gs 
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bead 1 ind: af at eaſt a 
i inches. in length, the longer in reaſon the better, properly 
nnn anne 


Thidiy, 45 1 or e which i. is the 
| beſt adapted for this purpoſe, and preferable - to a chain, 
decauſe it requireth one perſon leſs ta attend on the ſurvey ; 
but far want of fuch an inſtrur _ * > Guntar's _— 
chain, * ene "2. >; VV 


: * N 


3 a Nation ta, a i to the ell 22 
ing explanations and directions, which is a moſt uſeful. 
inſtrument, as in a great meaſure depends the accuracy of 
the ſurvey... The ſtaf.ſhould be made with deal, or ſome 
very light wood, plained on both the ſides and edges very” _ 
ſmooth, and an exact breadth and thiekneſs from end to 
end, and free in all its parts from knots or flaws, It mutt * 
pot be leſs than two. om in beads and one inch up 

8 thickneſs ; 5 
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into decimal parts; for om this face of the ſtuff's being 


2 rg —— 
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e 5 A 
thickneſs ; nn and ess ddenaſiny 
— dür inches in length, eeiß hulf = fate 


Let the ſtaff be painted white em both ſides and edges, 


. 


and let one face of the ftaff be very carefully divided into 


feet, and numbered with 1, 2, 3, &c. and eaeh foot 
into inches, and alſo numbered, and it poſſible each inch 


properly divided, depends the trueneſs of the level, as will 
be found hereaſter. This face of the ſtaff, ys 
repreſented on „ 2, and ANN Apna 262 
int + © In 3550 30 5} 

On the 1 face {ike a, a as it is eight feet three 
IG length, . which-is half a ſtatute perch, and con- 
rains of a Guntzr's ſtatute decimal chain twelve links and 
2 half, and muſt be fo carefully divided into twelve links 
and a half, as on many occaſions it will be found to be 
very uſeful in meaſuring diſtances with this ſtation eff, 


here you cannot uſe the wheel or chain. This face ef 


the ſtaff ſhould alſo be marked with black figures, and 


numbered from the bottom of the ſtaff upwards, wick 


I, 2, 3, &c. and let the odd meaſure be at the top of the 
ſtaff on both ſides. This laſt mentioned ſide of the ſtaff is 


alſo ne in the fame agg and marked 


MT 
(To is Aation taff ws 400 beanie a target, which 
round devel Khoi wheat; of about eight inches in dia- 


meter, and about two inches in thickneſs. - Let the target 


an both fides be painted white, and let there be on the face 


dl it a black circle all TOE PINE, about half an inch 


in 


| ( 129 ) 

in a blesich; let there be two black lines to PTY one an- 
other at right angles, exactly in the center on the face of 
the target, alſo about half an inch in breadth. One of the 
lines marked 1. I. ſtands in a perpendicular, and the other 
line marked 2. 2. in à horizontal poſſeſſion. A repreſen- 
tation of the face of the target you. have c on 208 Ul. i 
marked C. Es 885 

on the back of the target thee] is a a grove cut, marked 
2. 2. which mutt be as broad and as deep as will juſt ad- | 
mit of the ſtation ſtaffs entrance into it on the flat way. 
Quite acroſs this grove, and exactly to croſs the center of 
the target, there muſt be fixed a piece of pretty ſtrong 
braſs wire, marked 4. 4. on each fide of the wire, at 
about two inches diſtance, there is a piece of braſs marked 
in Fig. D. with 3. 3. 3. 3. about three quarters of an inch 
in breadth; theſe alſo croſs the ſaid grove, and are faſtened 
to the back of the target with wood ſcrews; theſe two 
pieces of braſs are placed chere for the purpoſe of keeping 
the target on the ſtaff, and if a thin piece of braſs or iron : 
was to be let into the grove of the target, between it and 
| the ſtaff, like a ſpring, it would prevent the target from 
fliding down, and it would always ftand at whatever place 
it was ſet at It muſt be made to flide up and down freely, 


and to ſtand at whatever place it was ſet at, without hold- = 


ing with the hand. A repreſentation of the back of the 
tO you? have in Plate uo Fig D. 


> - 


Tix E. in the fame YE repreſents the ſpirit level on 
the top of a three legged ſtaff, with its ball and ſocket, 
which we may ſuppoſe is properly fixed and truly with the 1 
n ſcttled in the middle of the * tube R. At each 
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end of the glaſs t tube 8. S. are two fits. or fights to look 
' through at firſt, in order to point the teleſcope to any BE, 


| ticular object before you look e the N 


Figwe F. * ſame plate, reppelents the target 84 
on the ſtaff, with the face of it turned towards the inſtru- 
ment, as is alſo that of the ſtaff with the links of a chain 
thereon ; the other ſide, with the feet, inches, and parts, 
muſt be always on the ſame. ſide with the back of the tar- 
get were the ware is to croſs, in order to ſhow how many 
feet, inches, and parts the e Ones i bore te 
ſurface of the earth. | 


In the fame Plate III. H. L E. repreſents the 


| level, as it appears. from the carth* s ſurface at the point I. 


but the true leyel is at L.N.O. M, As each and every. 


of theſe four points are at an equal diſtance from the center 


of the earth, as the point 1. is, ſo that the difference be- 
tween the points HL. WO. and K M. are the allow- 
ances that are to be given for the difference between the 
apparent and the-true level at the three ſtations L. O. M. 
according as each is diſtant from the ſtation I. This 
will appear ſomewhat more plainly i in the uſe of the in- 
ſtruments, which I ſhall, in the beſt manner I am able, 
e ſhow, in an example 3 . 


Having fixed on a place proper a and convenient. for. the 
purpoſe of the beginning of a level for a canal, as nigh 
the head of a river where at all times a ſufficiency of water 


may be found to All and feed the canal with, begin as 


nigh as poſſible you. can to the river's edge, there. place 
your ſpirit level, which we will ſuppoſe to be at the point J. 
8 ha R „ „ ” 3 in 


6 


in Plate UI. Fig. 23 3 the . and 
point it to ſome particular place you may adjudge by ſup- 
Poſition that the level will carry you, Which we will ſup- 
poſe to be at W. and having fixed the teleſcope truly ata 
level, by the belp of the bubble, and on its reſting in the 
center of the glaſs tube at R. let your aſſiſtant bring the | 
ſtation ſtaff with the target thereon, and let him pitch the 
Foot uf the ſtaff on the ſurface of the earth, as nigh the in- 
ſtrument as poſſible, as ſuppoſe at X. and let him turn the 
face of the target towards the inſtrument, holding the ſtaff 
with one hand truly perpendicular, and with the other 
hand let him flide the target up or down on the ſtaff till 
the center of the face of the target be exactly to a level 
with the croſs hairs in the tube of the teleſcope, which 
may eaſily be ſeen by looking through the teleſcope, and 
if not at a level it muſt be made fo, which when done, 
then by the ware on the back of the target you will ſee by | 
the diviſions on the ſtaff how many feet, inches, and parts 
of an inch, that the focus of the glaſs of the teleſcope, and 
the center of the target, is above the ſurface of the earth ax 
dhe ſtation I. which we will ſuppoſe to be four feet fix 
inches, which you, as well as your afbitant, muſt care- 
fully remember, for on it deperds the exactneſs of the 
Kirvey ; but in order to prevent miſtakes, {IR euer 
N N 


The Hand Ration we hoe: 3 pee will be at or 
nigh W. at which place, in the apparent level, the te- 


leſcope had been pointed; then let your aſſiſtant go to the 


inſtrument, and without moving it, let him look through 
the ſights S. S. on the top of the tube, as that will direct 
u the place of the ſecond apparent ſtation at W. at 
mw TB: K 2 which 


( 132 9 


which place he is to go to with the wheel or chain, in 
order to meaſure the diſtance between I. and W. and by 
driving the wheel before him, or with the chain, to keep 
in as ſtraight a line as poſſihle, by keeping his eye to the 
place he is to go to, and when he comes to the ſtation at 
W. by looking on the face of the wheel, or by ecunting 
the chains and links, he will know the diſtance he hath run 
the wheel, or ſtretched the chain, between the two ſtations 
I. and W. as ſuppoſe it to be four furlongs, then by look- 
ing on the table on page 126, which you as well as your 
aſſiſtant ſhould always have with you, or a copy, in order 
to know the difference between the apparent and the true 
level, according to the diſtance, which for four 8 80 0 
is one inch and ninety- eight hundred parts of an inch, e 
which is the fame, one inch and nine tenths of an 2 
which he muſt add to the before mentioned four feet and 
fix inches, which was the height of the center of the target, 
and the croſs hairs of the inſtrument above the earth's ſur- 
face at the ſtation I. then with this addition of two inches, 
wanting one tenth part, it will be four feet ſeven inches and 
nine tenths of an inch, at which height and diviſion on the 
ſtaff he muſt raiſe the center wire on the back of the target. 
When your affiſtant hath rectified his ſtaff according to 
the diſtance of four furlongs, let him ſet the foot of the 
ſtaff on the earth's ſurface, and turning the face of the 
target towards the firſt ſtation and inſtrument, which we 
may ſuppoſe he will naturally place at W. and hold it 
upright; then you muſt look through your teleſcope to ſee 
if the croſs on the target, with the additional difference 
added, be at a level with the croſs hairs in the tube of the 
teleſcope, as it will not be whilſt the ſtaff remains at W. 
rc then * * to * to re- 


move 


( 3 F 


move it to lower ground nigher towards the river, 1 
. nigher or further in diſtance from the firſt ſtation than the 
four furlongs, and by the time he hath removed it down 
the {ide of the hill to O. your will find that the croſs hairs 
in the tele cope will be at a level with the croſs on the face 
of the targe, which is the place of the true level, which' 
having obtained, as it will be when the foot of the ſtaff is 


removed from W. the apparent level to the true level at £ 


Of. and then by ſpcaking with a trumpet, or making a 
ſignal, bid him to remain where he is, and not to remove 
the ſtaff from that place till your arrival with the inſtru- 
ment, ard then you may go to your aſſiſtant at the ſecond _ 
ſtation; but if your aſſiſtant, inſtead of ſtaying at the ſe- 
cond ſtation W. had continued on his courſe in meaſuring 
the diſtance with his wheel or chain, till his arrival at . 
the third ſtation, and by computing the two ſtations I. and 
K. which we ſuppoſe to be eight furlongs or a mile, then 
by the table of the differences between the apparent and 
true levels on page 126, he will find he muſt add to the 
before-mentioned four feet and fix inches (the height of 
the ſocus of the teleſcope, and center of the target above 
the earth's ſurface at the firſt Nation at I. ) ſeven inches 
and nine ten parts of an inch, as by the ſaid table appears 
for a mile, with which addition it will be five feet one 
inch and nine ten parts of an inch, to which height the 
aſſiſtant muſt raiſe the center of the target on the ſtation 
ſtaff, and then by pitching the foot of the ſtaff on the 
earth's ſurface, as before directed, which we may ſuppoſe 
will be in the apparent level at K. holding it perpendicular, 
and whilſt it remains at that place, it will appear by the 
inſtrument to be much too high ; then to remove it ſide- 
ways down towards the river, as before directed, till the 
K 3 : center 
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Rs ORG Rl to à level, with the crofs: 
bairs in the teleſcbpe, a5 it will be when removed from 
the apparent level at K. to. the true level at M. then by a 
ſignal to your aſſiſtant, bid him to remain where he is with 
ſpot where the ſtaff ſtood, and then yu may take up your 


inſtrument and go to the aſſiſtant as before (but fi it you. 
muſt leave a mark at I. where your firſt ſtation was, 23 


likewiſe you muſt do to every ſtation in your ſurvey after) 
and ben you come to your aſſiſtant at M. you muſt 
place the center of the inſtrument exactly over the very 
ſpot where the aſſiſtant held the foot of the ſtaff. Thus 
you have: at that very place th apparent level rectified to 


| the true level, where the canal muſt be made, and by your 


proceeding on in the fame manner, you will have the true 
tract, which may be continued on for ſeveral miles, till a 
proper place preſents itſelf for the erecting of one of the 


| 3 machines 3 8 1 9 of. | | - 


Thea your diiarichs: 1 every two n ao 


every remark worthy of notice, you muſt ſet down in your 
field book, together with the nature of the land, and the 
eſtimated value thereof through which your tract leads, 
and to whom it belongs, as allo every farm or cot, houſe, 
or village, whether they lie anyways nigh the tract of die 
canal, and the meaſured or eſtimated diſtance, and whether 


they lic pn. the righthand or leſt ) a 


This I hope is Went bse uebi thas is — 
de underſtocd in the explanation of the inſtruments e 3 


on ſuch occaſions, and the manner in which they are uſed 
in the tracing out the true tract of mnt which There 5 


will oY ſatisfaQtion. 
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| Gb wee and e on the 1 that 
will ariſe to the Public, and to the Proprietors of Cana, 
Js mo Inland 3 by two Examples. 8 


HIS fubje&'i is watthy of ous utmoſt conſideration / 

and the greateſt encouragement, as it may be in- 
fered, that from thence, as from a fountain, the proſperity 
of a kingdom and fate, in 2 great meaſure, will con- 
mandy flow. i 


In order in ſome meaſure to prove che advantages that 
may be expected from inland natigations, I ſhall inſtance, 
in this reſpect, by way of example, two intended canals in 
the county of Cornwall, a moſt noble projection, and 
would have been of the greateft advantages, both to the 
public and to the proprietors, if it had been carried into 
execution. Theſe two examples, for better or worſe land, 
and the different prices of labour and materials, will ſerve 
for any other part of Great-Britain, Ireland, or any other 
part of the world, proper allowances being given for the 
value of the land, the price of labour, materials, &c. 


Oe of the intended canals here meant, is the Take 
Canal, and was propoſed to open a communication from 
Bude Haven, on the Briſtol Channel, on the navigable 
part of the river Tamer, where a branch of the Engliſh 
Channel makes its approach up from the Plymouth Sound, 
deen the two counties of Devon and Cornwall, as bh | 
5 as 
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as a place called the New Bridge, in the pariſh of Calſtock, 
which, by water, is near thirty miles, and this intended 
navigation, had it been carried into execution, would have 


approached very near to the borough of Launceſton. 


It is neceſſary to obſerve, that from Bude Haven to 
Launceſton, in a direct line, is fourteen miles, and from 
Launceſton to the navigable part. of the river Tamer, in 


the pariſh of Calſtock, where the canal was to terminate, 


at a place which Nature had made navigable, i in a direct 


line, is alſo fourteen miles, in all, twenty-eight ſtatute 


miles, though the canal would have entended itſelf in the 


tract that was taken in the ſurvey, occaſioned by the many 


rivers and ſtreams that diſcharge themſelves into the Tamer, 
as is before obſerved in page 46, &c. and, for reaſons 
there given, is upwards of cighty miles, as I can ſpeak by 
experience, becauſe: I was principally concerned in the 
taking that ſuryey, and if ever it is carried into execution, 
and they ſhould follow the true level near the original | 


| tract, which I knew to be very erroneous, it being taken 


in too haſty and precipitate a manner to be done truly, it 


| will extend itſelf to upwards of ſeventy miles; but there is 


a way to'be taken of ſhortening that diſtance very conſi- . 
derably, as I ſhall ſhew by a true ſtatement of the fol- 


lowing facts; 5 


The courſe, or tract of the canal which I Te recom- 
mend to be taken, would take a different turn from the 
original one, in order to ſhorten the diſtance, and which 
would be equally as advantageous to the public, but much 
more ſo to the proprietors. I ſhall begin the tract I would 
recommend, on the North ſide of the county, at Bude 
Haven, 


5 Cn; 


| Haven, and ſo proceed up the Bude valley, either on the 
bed of the river, by locks and dams, or otherwiſe, by a 
ſide canal and machines, and which would be far the beſt. 
as it would be attended with the leaſt, expence, beſides the. 
advantage of extending a branch canal to Weedmouth Bay, 
and ſo to proceed, as aforeſaid, up the Bude valley, till it 


arrive to a place properly adapted for the purpoſe, for the 


errecting of a machine at the foot of Week St. Mary Hill, 
which ſaid machine would transfer the boats and cargoes- 
up into the canal of Partition, which will, in its paſſage, 
perambulate the head of the Week St. Mary valley, and 
from thence to ſtretch on, in one continued level, to the 
place called the Pack Saddle, where, by a deep cutting on 
the ridge of the hill, of about eighteen feet deep, and four 
hundred feet in length, it will croſs that place, where it 
vill meet the Sherneck Moor aqueduct, in order to receive 
its ſupply of water from the Tamer river, and from thence 
to continue on in the ſame level, till it come to or near 
Tamerton Bridge, where, at the firſt convenient place 
that can be found fit for the purpoſe, by another machine, 
to drop down to the level of the bed of the river Tamer, 


in the Tamer valley, and from thence, by and with the 


aſſiſlance of canals, locks, and dams, to continue on the 
faid Navigation to the Tideſway, at Calſtock, which, in 
its whole extent, as appears from the following diſtances, 
very exactly taken, will not exceed forty- five miles and a 
half. a 


For, 998 Bude haven, by the 3 of the Bude river, 
to the foot of Week St. Mary Hill, where the before - men- 
tioned machine is to be placed, is ſix miles and a half, but 
if a ſide canal is made, it will extend itſelf to eight miles, 
| and a branch canal to Weedmouth * three quarters of 
a mile, 


tene 


- # mile; and from the top of the machine from Week St. 
Hill, it will perambulate the head of the Week St. Mary, 
or rather the Bude valley, and ſtretch on to the place call- 
ed the Pack Saddle, which is four miles and a half, and 
from the Pack Saddle to Tamerton bridge, where another 
machine is to be placed for the transferring of the boats and 
cargoes to the level of the river Tamer, is five miles, ſo 
that the whole length of the canal of Pertition will be no 
more than nine miles and a half. 


| The foot of the un nega machine, I have ſup- 
poſed to be in the Tamer river, near Tamerton bridge, 
from which bridge, from the courſe of the river, to War- 
rington new bridge, is ſeven miles (near which bridge 
is Warrington Houſe, a ſeat belonging to his Noble Grace 
the Duke of Northumberland) and from Warrington new 
bridge to Pollſon- bridge, about a mile to the Eaſt of 
Launceſton, is one mile and a quarter; ſo that the whole 
navigation, from Bude haven to Pollſon bridge by this 
courſe, will be no more than twenty-five miles and three 
quarters, whereas the tract that was taken in the nd 
extended to Fo ** | . 


Then, from Pollſon-bridge, 5 the ſame wok of the f Fe 


river, to Greſon-bridge, is three miles and three quarters, 
and from Greſon- bridge to Horſe-bridge is ſix miles and 
a quarter, and from Horſe-bridge, by the fame river, to 
Calſtock new bridge, is four miles and a half, and from 
Calſtock new bridge to the Tideſway, at Lord Edge- 
combe's weir or fiſhery, is only half a mile; in all, from 
Pollſon- bridge, near to Launceſton, to the ebb and flow 
of the tide at Calſtock, no more than fifteen miles, whereas 

pF 4 


( 
the original ſurvey from Launceſton to Kelly rock was 
near forty miles; ſo that from Bude haven, in the tract 
here deſeribed, to the Tideſway at Calſtock is no more 
than forty miles and three quarters, to which, let us add 
the Shernock Moor aquedu& to the canal of Partition four 
miles, and the Weedmouth branch three quarters of x 
| gre the whole taken i betet fotty-five ane; ad 4 
half. 

It may with certainty be affirmed, that the real perpen- 
dicular height of the earth's ſurface at the place called the 
Pack Saddle, is no more than forty-three fathoms above 
the low- water mark, both at Bude ard Calſtock. Then, 
as I have ſaid before, that by a deep cutting of. three 
fathoms at that place, there will remain no more than forty 
fathoms. And ſuppoſing that the perpendicular height o 
the machine, at Week St. Mary Hill, ſhould be twenty- 
two fathoms, then there will remain no more than eighteen _ 
"fathom to be encountered with i in the Bude valley, in order 
to complete the navigation on that ſide of the country, 
which may be performed either by locking up the Bude 
valley, which may be done with fiſteen locks and dams, 
or otherwiſe with a fide canal on one level only, from the 
foot of ths machine at Weck St. Mary Hill, to the top 
of the clift at Bude haven and Weedmouth bay, and which 

| would in ſeveral reſpects be by far the beſt method; as by 
that means the branch cana at Weedmouth-bay might be 
had, without which, it is not poſſible it could be obtained 5 
and at which bay chere is an inexhauſtible quantity of falt 
ſea-ſand, intermixed with the ſhells of fiſh, of equal good- 
neſs with the Bude ſand, both exceedingly rich for the 
manuring and Improvement of land; but ſuch a communi- 
Cation 


— = P r _ 
TA —— = ''F n 


H•———— — 9 7 = rn —— — 
—_— r 


21 * — 
0 I - 
0 E en . Sv. rr gs op 2 9 
4 a Dyer * E tins ü 3 Fatt e * &, 
: ? ws 


2 
— 


9 


* 
2 


ol 
gee LEED ESE 
* 2 e $635 — 
2 2 FI." * W 
r A Ya. 
— ; r F 


Then, as I have ſaid before, the diſtance] 


"4 a; F 


cation could not be obtained 8 but then, an ad 
ditional machine muſt be had at Weedmouth-bay ; not- 
withitanding which, there will be a ſaving in the expence, 
of five thouſand four hundred and fifty pounds, as I ſhall 
prove by the following example: for, if it was to be 
performed with locks and Cams, as I have ſaid before, 
it will, at leaſt, require fifteen Jocks to compleat 
eighteen fatkoms, which, at fix hundred pounds per lock, 


i 


c οοͤ o © 


Will amount to 


of Bude haven, from the foot of the 
machine at Week St. Mary Hill, by 
the courſe of the river, is ſix miles 6714 10 © 
and a half, which, at one thouſand 
and thirty-three pounds per mile, as by | 
eſtimation in page 42, will be © 


LA The WE IR = 


Total expence by N 5 £ 15714 | 10 (9) 


But as s it can be done by a ſide canal on one ork only, 
and two machines, viz. one at Bude haven, and another 
at Weedmouth bay, on account of the branch canal; and 
as this ſide canal, between the ſoot of the machine at 
Week Mary Hill, and the clift at Bude hayen, will not 
run in a ſtrait line, but will make ſomewhat of a curve at 
two places, which will encreaſe its length, but, however, 
it will not exceed eight miles in length, the amy 
branch included. 


n 

Then eight miles of canal, at one thouſand g 

- thirty-three pounds per mile 33264 © 0 

Then, -as there muſt be two machines, Let 06S 
one at Bude haven, and another alt 
Weedmouth bay, at one thouſand: { 2 e 
pounds each. ti ho 8 


— — — 


Torl expene by the canal and the mas rain 277 
chines dedułt Hom 3 2009. 0.0 
Remains he U in favour Us the 55 = 
canal and the machines LEY © ISP 


80 that it appears la nly, that it will be of the JONES | 
advantage to the proprietors; to perform this navigation 
with the fide canal and the two machines; and there is 
another intereſting advantage, on account af the branch 
canal at Weedmouth bay, as it may happen, that the de- 
mand for ſand may be ſo great, that one machine at Bude 
| _—_ not 155 nn, to en the . 1 0 
2 * 

Theſe 8 ke admitted: as Kade, I ſhall next con- 
ſider the other part of the navigation, between Tamerton- 
bridge and the Tideſway at Calſtock. The perpendicular 
| height of the machine at Tamerton- bridge will not be leſs 
than twelve fathoms, which deducted from the ſuppoſed 
level, that the canal of partition is above the low-water 
mark both at Bude und Calſtock, for, according to the 
laws of the great architect of Nature, the ſurface of the 
ſea on both ſides of the county, are of an equal diſtapce 


, from the center rol the . which 3 is, as before obſerved, 
Oy 


{ 


0 142) 
8 "= fathoms and no more, on account of the deep cutting 


at the Pack Saddle; ſo that if we deduct the faid twelve 


fathoms, then there wil remain no more than twenty- 

eight fathoms to be encountered with in the Tamer valley, 

in order to compleat the navigation from/Tamerton-bridge 

to the Tidefway at Calſtock, which. may be - - pat 
we 84 N ſuppoſe, with e locks. 


1 LEY it may be, in 1 caſes, thought more 
advantagious in ſome places between Tamerton bridge and 
Calſtock, to eut a fide canal on one fide or other of the 
river, and run on one level at a conſiderable diſtance, 
whereby the diſtance and-the number of locks may be di- 
miniſhed, and ſome particular advantages may be obtained 
thereby, both to the community and the proprietors ; for, 
let it be obſerved, that the expence of erecting of every two 
locks and dams below Tamerton-bridge (where the river 
begins to grow wide, and is ſtill encreaſing in width and 
more than will be required to erect one of the machines, 
which will do as much, or more execution at once, as ten 
or twelve locks. An inſtance of the advantages of a ſide 
canal to the proprietors may be ſeen in the above caſe of 
the Bude valley, and the time required in the paſſing one 
of the locks 1s Wer de e eee 
one * the W 8 


e nit tt ed e ee d 6 
completion of both of the tracts before- mentioned, that is 
to fy, the original tract, that was ſurveyed in the year 
174, and this laſt tract juſt before deſeribed; in the do- 
EYE, 1which, T fall .. 
1 | came 


63 | 
came to my hands from a gentleman, who is as well ſkilled 
in every thing of this kind, as any man in the kingdom. 
And firſt, I Gaal make out an, eſtimation NY: to the 
gentleman's eſtimation. $4. 208 2 2 * Te $25 £4 


5 liable a . Original , in in aber Len — 4 
5 dale Ales. * 


> © 

1. To eighty miles ef canal, at one thouſand & OG 
thirty-two pounds. thirteen ſhillin | 
fourpence half-penny, ſee page 42, ut 4 e 
avoid fractions, let us ſay one thouſand 

NE LEON unds we mile — ee 0 0 


3 


„ — 50 oO © 
Þ To three aquedudts at Attery Kenſey and 3 
Inney, at fort po unds each +.,..— 120 0 0 
2 4. Tothe Ts oy a dam a- croſs Bude river 100 0 0 
| 5. To themaking of fix over-falls, for diſ- | 
charging the water, in the time of great - 
rains, at forty pounds each... — 240 © 0 
6. To ſix ſluices for emptying the reaches o ß 
the canal, at thirty pounds each . — 180 6 ©) 
7. Lo ſix ſmall ſkuttles and aqueducts, for | 
taking up water from 3 e at ten „„ = 
pounds each 60 0 oO 1 
8. To fix ſop-gates, for. preventing the wa- YE) | "8 
ter from flowing off in long reaches in bi 
+ caſe of accidents, at twenty pounds each 120 © © 5 = 
Jo a weir and ſtop-gate, at the head of FO RR 
dhe navigation, in Shernock Moor, fo | = 
taking the water from Tamer into canal 80 0 o _—_ 
10. In dry ſeaſons the gentleman thinks, that bf | 
the navigation will take all the water of N 1 
the Tamer, at Shernock Moor, into the _ : i 
canal, and by that means deprive two ſet : - 
of corn=mills of the water, to the damage 
of five pounds per annu: a each, which, at 2 
| ({vventy 1 purchaſe, is — 200 © 0 


# > 


ONS 


-- 


Tena for cghty miles 88740 0 o 


66 1 
: 5 Having vids an { effintion of the total expence l 
likely to happen, in the compleating of a navigation in the 
original tract, abcording to the gentleman's eftimation, 
let us now proceed to find the total expence of a naviga- 
tion in this laſt propoſed tract; and which will appear to be 

the beſt method to be adopted for that purpoſe. 


Atte. to the new propofed Trac, being Farty Mites 4 
: a Three n WR. | 


. 0. Ry 
1. To forty miles and this? quarters of 3 en 
from Bude-haven to the Lideſway at 5 22143 
ſtock, at one 7 and e N 
pounds per mile a 4209 ITY 0 
2. Tode bauch canal at Weedmouth-bay + . 0 0 
3 To the Shernock Moor aqueduct, for 9 
ot ce taking the water of the Tamer into. 8 65k 
| mme canal of Pertition, being four. miles, 5 


at two hundred pounds per mile 3 500 0 0 


. Fo four machines, at one thavlend,, 75 5 81 
pounds ach ogy 2nd ne uceta Pe: © © 


5. To the damages to the' two mills, as in” RO 5 
the preceding eſtimation. — — 200. 0 0 


6. To a wier and lo- gate, at the band of x 
the navigation, in Shernock Moor 2-0 380.0: of 


7. 
'% 


Ea building a dam acroſs the Bude „„ 1 
t ne head of the Bude valley, canal 5 5 100 0 0 


8. To three uices; For! emptying the chews: 3 
* canals, in order to cleanſe, 1 — 
at thirty-three pounds each | — 99 LY 0 


$: 
4 


* 


Add ten per cent. for contingencies and 3 
unforeſeen expences— 44326 a 0 
£ — — 


T otal expence of this laſt pop Rack 53100 0 | 
| 8 a F: 8 8 90 GEL] SY _ 
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. eſtimations together, Un as 


to be the moſt eligible way of proceeding, as it will be at- 


dended with much leſs expence, than in the original tract, | 


by the ſum of thirty-five thouſand, ſix hundred and forty 
pounds, and will be equally as advantageous to the public; 
but much more n wn W 
mw e a . 8 . 


— ou, 


esdbansges that wk ditved bach fich an Mf 


navigation, both to the public and to the proprietors, was 
it to be catried into execution, would be immenſely greats 
i» T ſhall heirs by Wee 


I T fhall ſuppole, for an inſtance, than if no es 
five miles in breadth, on each fide of this dire& line of 

- twenty-eight miles in length, from Bude haven to Cab 
ſtock, ſhould reap any advantages from ſuch an inland 
navigation; this alone will take up a ſpace of ten tniles in 
breadth, which being multiplied by twenty=eight-miles in 
length, will produce two mane 2555 W 1 


| _ ſtatute miles. 


| There is contained in every „ kues müe ſix bmi 


| dred and forty acres of land, ſtatute meaſure ; ſo that if we 


multiply the aforeſaid two hundred and eighty miles by ſix 
hundred and forty, the number of acres contained i in one 
mile, there will be found to be contained in the above 


ſpace of two hundred and eighty ſquare miles, the ſum of 
one hundred and SVERIGE ROO] two wn acres 


en 


L een 


646 | 
I ſhall ſuppoſe, as an inſtance in this caſe, that if there 


ſhoult be un more-land broke up for tillage, one year with 


another, within the bounds above deſcribed, than only one 
acre and a half in every twenty; which there actually is as 
much now, and would be much more, was there but a 
way of procuring manure, for the improvement of lands, 
at a cheaper rate than now it is, as it is a country entirely 
adapted for tillage, and en that account the moſt advan- 
' geous to the owners and occupiers of them; but now, 
on account of their remoteneſs from manure, and the great 
expence of procuring it, hundreds of acres of land lay un- 
Cultivated and neglected. Then, as faid above, if only 
oneacre and a half in every twenty is broke up for tillage, 
within the ſpace above given, annually, this ſmall part is 
Gina Honſn four bapivol ous np acres — 


The manure, e ee eee 
called che drefing, is always brought into the lands in- 
tended to be broke up for tillage in the Spring and Sum- 
mer part of the year, that the firſt crop or tillage for wheat 
may be fown the Autumn following, and after, and on fuch 
drefling and manuring, they generally have three crops 
6f corn in the three following years after, and on fuch 


nn. 


Lame, 5 ein bea. Kaul 1 is almoſt the — 0 
manuring that is to be procured in all theſe parts, and the 
quantity which is brought into each acre is uncertain ; for 
ſuch as live on, and farm their own lands, and ſome of 
the moſt capital of the rent-holders, carry much more 
- manure than the common and inferior rent-holders, though 
moſt of them, 15 their leaſes, are bound not to carry any 

| | leſs 


6 3 


one hundred Wincheſter buſhels of lime, ot fixty horſe- 
| Joads or ſeams of falt ſeazſand (the lime and ſand in that 


part of the kingdom is; for the moſt part, carried in ſacks, 


on the horſe's back). The cattiage of which lime from 


| the navigable part of the river Tamer, and the fand either 


from Bude haven, or Weedmouth bay, is the only thing 


to be conſidered. in agriculture ; and, in regard to the ad- 
vantages that will derive both to the public and to the 


proprietors, on account of the canal, in ſtating of which 


account of the ſayings and gain to each party, I ſhall make 
out my calculations to the neighbourhood of Launceſton, 


As, being. the. center or midway between Bude haven and 


AS . 
x TOP 
& . * * Fg 


w_—_ 


r . 5 on the North > 
fide of Launceſton is falt ſea-fand, from Bude or Weed- 


mouth; and on the South fide; lime for manure, the ſand 


being at too great a diſtance from the South fide to anſwer 
the expence of carriage, as on the conttary, the lime is 


from the North fide to be uſed, e 


o monuring on Aur of Land with Lime. - | 


L. 4 d. 


— buſhels of Jie, a+. * | 
the kilns, at four-pence half-penay a buſhel . 1 17 6 


In money or liquor to the kiln-men uo > MES” 


Carriage of ditto, to the place of conſumption, 
at fix-pence per buſhe], the men and horſes 


| hour inelode in eee „ 


Total per acre 4 10 0 
L2 The 


g quantity into-every acte fo broke up for tillage, then 


n re 

- 2 * 2 7 d 4 * E e 
q „ „ nt watt ©, ve * e 

n Y 1 ga - 


4 1). 
E n. Expenc of manuring an Acre of Laid will Bud | 


sic) hrk-loas or ams of nd at Bud or Does 

+ Weedmouth — _ 9 Me. 
3 lieve, e gratomen's land for b 8 

Dna, oe ane ents 335 
a horſe per dy, the we- included, Cn 

inthe horſes labour .. _— 85 410 0 

. e 42 0 


Tee ed te th rags ef ad 
only, as the other articles, of the price of lime, '&c. doth 
not in any ways add to or diminiſh the advantages that are 
to be derived, either to e public, « or to 009 e proprietors 
DER FO Gu.” 


* 5 


"6 firſt, we are to conifer the ks of nic Male | 
Wincheſter buſhels of lime, which is at leaſt three tons 
and one third, and ſixty horſe loads, or ſeams of fand, i 
at leaſt ſeven tons and a 1 | 


. 4 ” * a 
W 0 2 * R Ol « # 
— * 4A > : 


Having aſcertained the SOD number of acres an- 
nually broke up for tillage, within the limits. aforeſaid, | 
namely, thirteen thouſand four hundred and forty, I ſhall 
ſuppoſe, that one half of chat quantity, viz. ſix thouſand 
ſeven hundred and twenty actes lye on the South ſide of 


Launceſton, and is manured with lime, on an average f 


three tons and one third per acre; and that the other half, 

being ſix thouſand ſeven hundred and twenty acres of land, 

oh on the North ſide of 1 witeg and is manured with 
5 „l 


8 5 1 149, ) 


_ 


Gale ſea- ſand, on an average of ſeven tons. _ 2 half _ 


acre ; ſo that fix thouſand ſeven hundred and twenty acres 


of land will annually require twenty-two thouſand four 
hundred tons of lime to manure the ſame, and the other 


fix thouſand "ſeven hundred and twenty acres of land will 


annually require” fifty thouſand four hundred ns of" 
CENT ann oo ON. T 


GT wh * 8 5 . * * 


: 
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Theſe things being tas halt the ad- 
vantages that will accrue to the public, on account of the 
catriage of manure, by means of the canal; for, on the + 
original tract, in the ſtating of which, I ſhall refer myſelf 
to the calculations which were made on the ſame-qccaſion, 


by che ſame” ingenious gentleman, from whom I had a 


_ copy of the eſtimations uf the expence of making a canal, 
which he ſtates as follows: In the carriage of twenty tons 
of lime from Calſtock, and twenty tons of ſand from Bude 
or Weedmouth, to the neighbourhood of Launceſton, as 


being * er nn places, We A 4 
£ 820 
FEC „ 
at Bude haven, or Weedmouth bay, 2nd 
towing them at the foot of the firſt machine, 
at three-pence per ton — 5 
Paſfing the two boats over the firlt machine 8 2 
The two boats may be towed both at once, 
from the top of the firſt machine, to the foot 
-. of the ſecond, fix miles and a half, at five | 
pence per mile; % en 82 
That a man will perform fuch a ſervice wenge 
WG — 5 e 
Hure of the boats Io Ss 3 
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ln Ru, br Miles in "og 
aſs 64 4 
Si es a 7 eb ST * 1: 6. 
Towing che two boats from the top of the ſe- 
„ 
at five pence per mile AQ: *. a 
F | 


F : 


7 y 2 7 * oF x Tr A A T7 ; a5 7 v 4 go 
the — — { 


me Reach, „rl Miler in in lag. 


Paſfing the third machine as before — 8 2 5 
Towing the deen dene mile ad BP 


at five pence per mile — 15 * 
This reach being thirty-cight miles ths = MF 


inlength, in going and returning | it will re. 
33 eren 5 


; b hin. 
Ditto of the ſecond reach 
Ditto of the firſt reach 


I!be total expence of freight of twenty tons of lime, from 
| Calitock to the fame neighbourhood of Launceſton, may 
rns, per ton as in the caſe 

| . 


. 


55 155 2 
ks ant Ge tink the diſtance is not 


ſo great by ſeveral miles, ꝓet it reaſonably may be ſup- _ 
poſed, FF 5 


Nan n Nenne. 8; MT 


Dy aaa. oe Syd caſe, 1 = 
33 it is enaQed, © That in conſideration of the great 
charges and expence the Company of Proprietors may be 
at in making and maintaining the ſaid canal and other 


works, authorized to be made and erected, it ſhall and 


may be lawful to and for the Company of Proprietors, 
from time-to time, and at all times hereafter, to aſk, de: 
mand, take and receive, to and for their own proper uſe 
and behoof, for tonnage and wharfage, for all coals, tim- 


der, tone, brick, ſand, lime, manure, and other goods, 


which ſhall be navigated, carried or conveyed upon, or 


through the ſaid cut or canal, ſuch rates and duties gs the 
faid Company of Proprietors ſhall think fit, not exceeding | 
| for every ton of flate, ſtone, ſand, lime, culm; coals, tim- 


ber, or any kind of manure or fuel, two ſhillings per ton 
for canal duty; nor for every ton of any kind of goods, 
Wares, or merchandize, not more than three ſhillings per 
ton, and eee e leſs en 
e gg Ea 
2 F 6. en ook PIN 
So that, adi to Stine: and meaning fr 
aforefaid clauſe, in the faid Tamer Canal Act of Parlia- 
ment, there will be due to the proprietors, for the faid 
twenty tons of ſand or lime, the ſum of forty ſhillings, 


which added to the before ſum of two pounds thirteen, | 


| e in all _ pounds INE 


+= pM > 


„ T1 a} 

duty for the water-carriage of twenty tons of ſand or 
ume, from Bude, or Calſtock, brought home to the 
neighbourhood of Launceſton, and which is no more than 
four ſhillings and eight-pence per ton, whereas the land- 
carriage of which to the ſame place now coſts twelve 
Millings and three-pence farthing per ton, for ſand, and 
for lime fifteen ſhillings per ton; ſo that the ſavings to the 
public by water carriage, on the canal, is ſeven ſhillings 
and ſeven pence three farthings per ton for ſand, and ten 
millings and four pence per ton for lime, fo that this ſav- 
ing of ſeven ſhillings and ſeven pence three farthings per 
ton for ſand, and if there ſhould be carried ſeven ton and 
d half into an acre, it will be a faving in carriage, of two 
pounds ſeventeen ſhillings per acre ; and the ſavings of ten 
ſhillings and four pence per ton on lime in carriage, and 


third, it will be a ſaving of one pound fourteen ſhillings 
and five pence per acre, in the neighbourhood of Laun- 
ceſton; and let it be obſerved, that the ſavings at the | 
above-mentioned place, will be the leaſt of any place elſe 
on the canal, as being the moſt remote place whatſoever, 
both from Bude and Calſtock, for every mile that is 
nearer in diſtance, both to Bude and Calſtock, where the 
cargo of ſand or lime is delivered, the favings will encreaſe 
in a juſt proportion of eleven pence farthing per cargo, of 
PF 


canal, nnn 


: He dated the ſavings oh that in al ; 
probability is likely to happen, both for ſand and lime, 
nenen in length, and ten 


in 
oi 1 4 
8 : 


«op 
1 


E 
in breadth, as before- mentioned, A which Gm 28 be- 
fore obſerved, I have ſuppoſed that there is broke up for 
tillage annually, thirteen thouſand four hundred and forty 
Acres of land, and let it be ſuppoſed; that one half of that 
quantity, viz. ſix thouſand ſeven hundred and twen 


lays on rn  CEES . 


twenty-two thouſand four hundred-tons af lime, and the 
other fix: thouſand ſeven hundredgand twenty acres, that 
lays on the North fide, 3277 
e ee ee . 
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And 50400 of ſand ng 7755 L516 10 0 


Total of 0 analy the . EE 1 30735 1 16 2 
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ö he. 1 that mill nas Js to 


the public, by means of ſuch a canal, I come now, in the 


next place, to calculate the profits that will acerue to the 
proprietors, by means of the tonnage and. wharfage of 


manure only, yearly. ſuppoſed. to be expended within the 


| limits aforeſaid, which: is as before, twenty-two thouſand | | 


four hundred tons of lime, and fifty thouſand four hundred 
tons of ſand, which added together will amount to ſeventy- 
twe thouſand eight hundred tons of manure, which, on a 
duty of two ſhillings per ton, as granted to the proprietors, 


* the before mentioned act of Parliament, will amount to 
e tons of manure, at 21. per ton, is C. W "ts: „ 


„ n the am robes that 8 accrue: w f 
as proprietors, as appears frdm- this calculation for ma- 


Aure e and which ha all come free and clears, the 


” 
. 
- . —— —— Ro norms >» rr yt . . 


: q 
It 
. 
+ 
+a 
„ 
1 
1 
— 4 7 2 
1 
* 
KH 
Kin 
> ” 
* 0 ky 
5 1 
SE 
. 
. . 11 J 
G 70 
7 . 
18 
; 8 
; 1 5 
1 
+4 
* by 
p 5 
2 ey 
5 * 
2 
ty 
TS 0g 
. 
. 
— I = 
15 
oy 
* Ml 
— 
2 
* ol 
{ f 
4 . 
SF 
o 
4 : 
a4 5 o 
„ 
> o 
1's 
6 
E 
* 
A 
«4 
OY. 
1 4 
"a 
hoe 
_ 
E 
v7 


. - — 9 _— 
4 * 
: S' — : — 5 
EIT ” —— 
Wert PY —_— — p- * 2 zF wa: 7 * r A N . _ 
EY oe *s CN IT TI 2 fs or ety 2 een OR I £ — — — a — com > 
— , > 5 ws y 
* x * —— . ; PR & —— — 2 
EEO SBA gs : 7 Po cos, - e * 25 — r _ = Ir 5 f 2 
* — DO OBO CIS TINA e 2 r NR ex NN x 
1 3 re „ Ie — . — | r : 


— OY 
ine — 


= 


— 


PR? 


1 . 7 


proprietors, without any manner of deduction whatever; 

for the profits that will ariſe by means of the duty on all 

other goods, wares and merchandize, as alſo of lime uſed 

in building, ftone, timber, coals, &c. &c. will be more 

than fufficient to pay far all reparations, cleanſing, clerks, 
and ſervants wages, and all attendants whatſoever, in col- 

and cargoes over the machines, erg e 


1 it appears by the . n chat Fa 
yearly profits that will ariſe to the proprietors for manure = 
only, will amount to ſeyen thouſand two hundred and 
eighty pounds, which ſaid yearly ſum would pay the in- 
tereſt of one hundred and forty- five thouſand fix hundred 
pounds principal; but the eſtimated capital, for the making 
of ſuch a canal in the original tract, together with the pur- 
chaſe of all the land through which it may paſs and be uſed 
ö on the occaſion, and all expences included, as in page 14% 
amounts to no more than eighty-cight thouſand ſeven hun- 
dred and forty pounds, fo that the capital that could = 
ſupported by the profits on the duties of manure ohly ex- 
ceeds the capital eſtimated. by the ſum af fifty-ſix thouſand 
eight hundred and ſixty pounds; and ſuppoſing that the 
ſurpluſage of the firſt year's profits of the canal, aſter the 
payment of the intereſt of the eſtimated capital of eighty- 
. eight thouſand ſeven hundred and forty pounds, being 
four thouſand four hundred and thirty-ſeven pounds, the 

ſurpluſage that remained would be two thouſand eight hun- 


Ared and forty-three pounds, which might be applied to 


the paying off of a part of the eſtimated capital; and if the 
bene method was to be ſollowed r 
15 „ 55% ᷑ TTT A 


To 


jt would ech the original capita from eighty-cight 
| thouſand ſeven hundred and forty pounds, 90 = "Pot 


thouſand nine Hundred and ſixty pounds, and at the end of 
fifteen years it would' de. 7 to twenty-ſeven t 


three hundred and fixty- five pounds, and at Lend of 


nineteen years, the original capita] of eigkty· eight thouſand 
ſeven hundred and forty pounds, will be reduced to one 


thouſind ei ight hundred and cigtly-five pounds, ſo that i ig : 


leſs than twenty years the ſurpluſuges would totally dif. 
charge every farthing of the eſtimated capital. 


e 22 plain ni 
mere ſuppoſition, ſtated the probable advantages that is 
likely to accrue to both the public and the proprietors in 
de original tract, I come now, in the next place, to ſtate 
| the advantages that are likely to acerue to both the public 
and the proprietors, if the canal was to be made in the 
| new projected tract, which T haye marked out in page 
1375 e 


CALCULATION 


Fias v. Reacp, 5 5 . 25 
8. d. 
Lining the boat or boats at Bude or Weed- EMEA 
mouth, with rwenty tons of fand, at three | 
pence per ton 5 . 
E SE GN 
owing the boat or boats from the top of the 
firſt N to the foot of the ſecond, eight 


miles, at five x pence per mile — 8 3 5 


A man will perform ſuch a ſervice for one ſhil- 
Urng and fix-pence, and for the hire of the 


boat three ſhillings, in all — 0 +. 6 
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S8 REACH Or PARTITION. 7 


Paſſing the bai ar boats over the fecood u. 5 
chine — 0.2. Ke 
Towing the bat or boats r 
ſecond machine, to the top of the third at 
Tamerton-bridge, nine miles and a half at | 
| five pence © _. — 0 3 11 
1 5 A man will perform ſuch a ſervice in a day and 
2 half, at one ſhilling and fix-pence per day, 
RNs TORE REO” 
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redes ce — e 5 


Tune e ow Tanerten-Bridge 6 bn 0 


15 3 Bridge. | 


Paſſing the boat or boats down over the IE 
machine at Tamerton-bridge, to the level of 
che river Tamer, as before — 0 2 * 
Towing the fame from the ſoot of the third. 
machine to Polſton- bridge, near Launceſton, 
eight miles and a N at five pence bu . 
mile — 4 0 32. 51 
Suppoſing there ſhould be foe locks, or mack...” wafer 
better a fide canal, the paſſing of eicher ws 5 
not exceed in expence 3 CY 5 -0. 
A man will perform the towing part in a day 5 
and a half, and boat hire the ſame ANTS 
in the canal of partition — 3 5 2 


* 


Total expence from Tamerton- bridge * to 
* — — * 85 


| 5 ** ? 5 


EIS . 


| Srare or ru FOREGOING CALCULATION. 0 
Expence * the firſt 8 e 5 4 
Ditto of the ſecond, or canal * partition — 13 2+ 

8 Ditto from Tamer- bridge to Felton. bridge 5 5 7 84 


Total expence of freight of twenty tons of and, : 
"SEN" ou pans 4.11576 — s I 21 


* X — — *»- 
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. expence- of freight 4 dans W 
from Bude or Weedmouth to Polſton- bridge, as appears 
from the before calculations, is no more than two pounds 
ſix ſhillings and three pence, to which, let us add forty 
imillings for canal duty, in all, four pounds ſix ſhillings and 


three pence, which is exactly four ſhillings and three pence 


* arching per ton, freight, bee. all included. - 


11 have made it appear, s the foregoing account, in 1 page 5 


138, that from Polſton- bridge to the ebb and flow of the 
tide at calſtock, is no more than fifteen miles, yet, on ac- 
count of paſſing through near twenty locks, or, perhaps, 
what would be much better, two or three ſide canals, and 
as many machines, it would make the paſſage more ex- 
penſive, than in the ſame diſtance in one continued canal; 


in conſideration of which, I will admit, that twenty ton 


of lime, brought from the lime-kilns at Calſtock to Pol- 
| ſon-bridge, though no more than fifteen miles, yet, on 


account of the riſque and difficulty, I ſhall compute the 


expence of freight and canal duty, to be the ſame for the 
twenty tons of lime, - as for ſand, viz. four ſhillings and 


| three W three e per t ton, all N included, 
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| Its before obſerved, that the land carriage of every 
ton of ſand from Bude or Weedmouth, brought to the 


' neighbourhood of Launceſton, now caſts twelve ſhillings 


and three pence farthing, and every ton of lime now coſts 
| Hſteen ſhillings, ſo that by the way of this laſt propoſed 
canal, there will be a ſaving of ſeven ſhillings and eleven 
- pence half-penny on every ton of ſand, and ten ſhillings 
aud eight penee farthing on every a eee 
e eee 


It is alſo before 3 that there. bs 04 
for manure only, in the diſtrict aforeſaid, on the North 
fide of Launceſton annually, fifty thouſand four hundred 
tons of ſand, and on the South fide annually, for manure 
only, twenty-two thouſand four hundred tons of lime. 
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Then 50400 of gud 0 Gr f 7 by Lo 0.0 
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' - So that the total ſavings to the public, by 
means of canal WOE ve Ry"; 


Song. 0 0 

And it is to be obſerved, that the above SY bs cal- 
culated for. the neighbourhood of Launceſton; which is 
the moſt remote, both from Bude and Calftock, but as I 
have remarked before; the ſavings will encreaſe in propor- 
on, as the diſtance it is carried on the canal is -diminiſh- 
ed both between Bude and Launceſton, and Calſtock and 


f Launceſton. 


| * Having ſtated the FOOT that in all hes are 
likely to accrue to the community, by means of ſuch 2 
Canal in this tract, for manure only, though there are 


many 


1159) 


many more that might be — that would be very 


advantageous to'the public, in regard to the ſavings in the 
carriage of timber, wood, ſtone, - bricks, - coals, corn, 
merchandize, &c. &c. But I ſhall paſs them over, and 


proceed. to ſhew the advantages that will accrue to the 


WO ROT I GCE On 
2 35 8 


In dhe ſtating of which, we „„ . 


poſe, that there will not be any leſs quantity of lime and 
ſand uſed for manure in this tract than in the original, 
but, on the contrary, rather the more, for in the original 


tract it is before ſtated, that ſeventy-two. thouſand eight 


hundred tons of manure is annually expended within the 


diftrict of twenty-eight miles in length, and ten miles in 


breadth, and that the canal duty ariſing therefrom, will 
amount to ſeven thouſand two hundred and eighty pounds 
per annum, which would pay the intereſt, as ſaid before, 
of a capital of one hundred and forty-five thouſand ſix 
hundred pounds, at five per cent. but it is to be obſerved, 
that the eſtimated capital required in this tract, as in page 


144, is no more than fifty-three thouſand one hundred 
pounds; ſo that the above yearly ſum of ſeven thouſand 
two hundred and eighty pounds will amount to upwards 
of thirteen pounds thirteen ſhillings per annum; who, 


that hath money to lend, but would be glad to place it 
out on nurn ee terms. | „ 


But 1 no more than the bare el of ow per e cent. 
was to be paid for the original ſum of fifty- three thouſand 


one hundred pounds, which, at five per cent. is no more 


than two thouſand ſix hundred and * pounds, _ 
which, 
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Add fand two hundred af eighty pounds, there will re 
maih an overplus of four thouſand fix hundred and twenty. | 


fve pounds, which, if it wis ta . towards de 


— 
i nth n overplus of: fre tent {ev ty- 
nin year, an : 2 even two 
8 © ons 5, 2 - ; > 2 , =, 1 
propixietors as Pr ove: W. . 0 * a 
1 * 
— 9 * * * 
* 4 . * * £ o - 
* I * nate” Y rY 5 
Ip 3 2 ts y 3 "I ' » * * ; 
z * * 4 4 — X 
— = mY pr "4 — 
* * EY * **; 
5 * NY ——_ * 8 8 * % 
ws k 4 * 
> war * a 5 8 
£ * E % 
7 2 1 
1 - 1 } — * 4 
: « 1 * bs z 9 
— + , 
3 - 1 1 enen . 1 
228 ö a * 
2 * $:. E > * * 
- 2 : ; EE | 
F ; „ OO 
| 2 „ ˙ $I — * 
; * A * r / p — 1 5 
1 "AF | E: 2 7 — Van * N --. * af 2 
— — 5 2 > N — — 
: * " * - A 
; a <% — a - 
* * go [ n Som wif 8 
- * * 
* ; jp 
. 1 his 
4 8 4 * * : \ 6 » 
* — VI * 1 1 2 0 
: — "WP - wy DE m > — > } 
CES TS ß A 310 -0\ 
py by x * Py bs 
: * F 
— — ; . * 0 
. Fa 5 * - — — ——— — 4 4 
5 +48 _ = » 1 
, 
4 > 
0 * a» - — x * * * * - - = 
i I ? A a a; TY «© _ e . 1 wy © # * 
: * * $ * * 7 K _— 5 = * * 
4 % = , = — 
A _ p . ; — 2 S< 35 Sag we a 1 
* W 3 — 
— * 
# ? 4 * * 7 
* / 
1 EY & oh * we 
1 _ 8 7 
þ . * 2 * — 
* wa k ” 
F * 4 1 <3 2 D 
; 7 hy 5 N E - + _=- a . 
2 x ** 4 by * HS, AS fs 2 25 
2 6 r * ww 4 ex 
E 8 ® * 
- ” — 
5 vvuoib kw — —_— „ —ͤů F“ ery 1 
: 6 3 3 1 i . 
— 1 ip 
& * 
. > : * 2 bs - 25 13 £% p $:#* 4 4.4 = 5 
' = * 8 g A «- l 1 4 A i 2 * . * ” 
| ©, : — Fas 
pag * — 23 a 1. ; : 95 
» 1 bs, — 54 of © hs + 810 3 
* - * - $3 
| — a % 
— — - 
1 . ; 0, — . 
% "4 > © * 5 8 2 * ES 5 
: * 5 ' ” ag * ö 
1 N % 
6 — Py 7 — 
8 4 88 5 — — — ——ꝛ— — "2; * 
— . 5 — — — — — A  —_——_——_— * Fe 
o — 
i 19 - : . 
7 * _ . - {#43 th--$8 44 
: i 0 : » 23 "® p * 5 
1 * » of : % ; * b „ - EO. at « 
4 b wes 22 * 2 4 * Mc, * 1 
* 8 - * * * — — Ws — ; 
* 4 $ bh : * : % „ 4 
2 f a ny „000 
D % A 
8 * * , * * 2 £-< . : 
* - - 4 PTY - 
a on 8 
* * 4 
a 12 1 5 
' . 5 ; 
, * 6 » * * * > 
* * * . 5 * 4 K Tn” 2 
a . % bi — « „ 5 
* * — . 
3 p * 
* 3 ? _ g 
5 AIR 4 ͤo—U“öä—]ꝓ —ñ‚˖.᷑H— . 
4 — 130 
— — 


— 9 — — — — — 


— — 3 — ED Se REI —.— ET 


— oe ae Mr eee . 


* ä b tal 
— de ge begi 


naing 


Ditto at the 
Ditto at the 


Nag ot the {7 


of the ſeven 


—. ̃ — — — 


Ter 1 225 
* 92 — 
5 


- 


* 


” 858 . 
* fs 8 : o : > 
. "hs * 1 a 2 
1 F 7 8 8 ; 
# 4 TY $44 2; * * . 
1 4 2 a * ” *; : aa . : 220 * » 1 
| R F i. a OS. oo 
* 4 * . 
. 4 Ts - O 
2 {7 * £4 TY * 44 * 
oO Haan: 2:45 
* 2 7 wort _u by * 
5 : 5 ks ” 27 
= 5% . = CG TS 4 7 Ron 
1 „5 ˙ 28 
N 1 > > 2 # AY Lo ” * 
4 „ . MENS 4 
"EE * T5 : £ 
2 ye” 1 22 © 8 4 } 
— a+» 74 1 f ta 
| „„ 2 
—— . — * 4 ** ef 4 
. * 4 * * * * 72 5 = _ 
Y je & b ak N ſo : 
* if o * ? : 


of the third year 


I Ditto at the beginging of the fogrth-year | 


of the fifth rar 
ng of the ſixth year 


5-4 * 


* 


Yearly intere 
- | of each ca | 
ſum at 6 N 


Per { 


| FRED af 
ft ter he intereſt | | 


3 of 4 


- 


1 ſum at 
end we each 


ny 
yea r 
2 
s 


ear there. 5 remai 


Y 
5 


* 
n 


»v 


„ +-s 


nan ene a of , 


$5. 44 
oe 
11 n be 8 4 
. "a 
4 * N £; ; Bon 4 


on 


tors e e perfon that tis 


mentioned tract is the befle-fafelt, and moſt expedi- 
way that a canal can be mnade,. "as it can be done 
malleſt expence. Such an undertaking - would be o 
* utmoſt conſequence and advantage; a5 ia fully made 
to Jppear in the before true ſtatement df real facts. 
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ln page 152 "there is ſta Rated the total expence of freight, 5 
Yoadih g. towing, and canal du 5, per ton, of either lime 
from Calftock, or ſand from Bude, &c. o Launceſton, 

"which — reader will bon to obſerve is four thilling: 
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mMmuſt add one filling more e 
Which Will then” be fe th and eight pence 
per ton; then, "as before obſerved,” the land (carriage 

of three huadred ton @f goods, at twenty {hill 
Water carraige of three hundred tons of goods ES 
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Tube fame gentleman obſerves, that the land "earriage of 
| wood is a fore and heavy burden on the poor and middling 
. claſs of people in both towns, and that there is at leaſt Give 
1 5 e c thouſand 


6 


. 
two towns, the carriage of which now, caſt them, at leaſſt, 
nine pence per ſeam, which, in all, amounts to one hun- 
dred and cighty«ſeven. pounds: ten ſhillings, which might 
be brought. to-the ſame towns by waters on the canal, for 
kifty-pounds, and there would be A SURE, on the article 
of wont of "nx hondeed wad Harty um ads and ten 
2/0402: cp poem 5 


* 


be e ef both 19 the public in general and to 
the-inhabitants of theſe two towns in pacticular, are wor- 
thy of their conſideration and encouragement, and what is 
here ſet forth in praiſe of canals, as it proceeds from real 
facts, it will elucidate and explain the ſubject, and perhaps, 
it may be an excitation to ſtir up, not only the gentlemert 
in and about the neighbourhood of the two towns abaye- 
mentioned, but alſo in any other part of the world whatſa- 
ever; and having faid as much as ee 
e . e I cape now oy, 
* 


| Second Exangl f the Liſkeard Canal. | 


This once propoſed or intended canal, in the county of 
Cornwall, near to the borough of Liſkeard, in the ſaid 
_ county, was propoſed in the Summer of the year 1777, 
by a .gentleman of the ſaid borough, whoſe. ability wuſh- 

_ciently qualifies him for an undertaking of ten times the 
magnitude of this propoſed moſt uſeful plan, if he had but 
| a heart to have performed it, and who was, at firſt, very 
.defirous to be informed, if there was a poſſibility of mak- 
ing a navigable cut or canal on, or near the Loge river, 
from a place called Hack Mill Bridge in the pariſh of St. 
Clear, 
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che about due miles ad a dalf to de Mdnchowelt ef 
Liſkeard, and to terminate at the extent of the abb and 
Low of the, tide, at a place or village called Sand Place, in 
the pariſh ef Morvil, about two miles above che borough = 
of Eaſt Loce, and at which place the river is navigable for 
boats, batges, &. by a branch of the Engliſh Channel, 
which makes its approach up between the two boroughs 
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Fin the place Een whence the og aloe . 


to commence, to Sand Place, by the courſe of the river, 
is eight miles, nor is It a great deat leſs in a direct line, as 


the river runs due North and South, and almoſt in a ſtrait 


line (except in two places), all the way. That the reader 
may have ſomme idea of the courſe of the river, and the exact 
tract that the levels carried me to, in the ſurpentine courſe 


of the ſurvey, on account of the i intervening valleys that 
dy between the two given points, from whence the canal 


was to hegin and to end, for which purpoſe I have caufed 
an exact plan of the ſaid tiver, tract, and the adjacent 


ſerve, chat the levels were began at Bank Mill Bridge, at 
a and. carried on in a true level in the dotted line, 
till it brought the level to the place in the plan, marked 


C. where finding the diſtance, between the tract and the 


origital river to be encreaſing vaſtly, and extending itſelf 


greatly in length up the intervening valleys, and in order 
to ſhorten the diſtance in the length of the tract as much 
as poſſible, for the advantage of ſuch proprietor or pro- 


prietors as might adventure therein, ſhould it ever be car- 
ried SN I found it neceſſary to break off the 
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tract of my firſt level, at the firſt convenient place T cou, 
meet with for that purpoſe, 'and 'to drop down by a ma- 
chine into the original river, as may be obſerved in the 
plan, by 'the- dotted line from C. to B. at or near the 
Barton Houſe of Lodge, on a fine eftate, belonging to his 
Royal Highneſs the Prince of Wales, as part of his Royal 
Highneſs's Dutchy of Cornwall, and now held on leaſe, 
by the Honourable Sir John Moreſhead, Bart. and which 
faid Barton, if ever ſuch a canal was to be carried into 

execution, it would be fifty. 1 e es . e 

e ee | | 


Bube eve tht berween Bank Mill Beidge and 
Sand Place, as may be ſeen by the plan, nine ſmall rivu- 
lets, which deſcend down as many valleys, and diſcharge 
themſelves into the Looe river, every one of them cauſing 
the tract, in order to maintain and keep the ſame level, to 
make a ſerpentine turn or curve in each valley, as may 
be obſerved by the dotted line in the plan; and in ſome 
of the valleys, where the motion of the rivulets were the 
loweſt, there the tract would ſtray at the greateſt diſtance 
from the Looe river, and finding, as I went on with my 
firſt level, the curves to be ſtill encreaſing in diſtance from 
the original river, and in order to ſhorten the line of the 
tract as much as poſſible, I broke it off, as ſaid before, at 
C. at the diſtance in the dotted line of fix miles in length, 5 
eee eee e at 
ee eee > 


wy „ben from B. 3 Aber: Socks 
dotted line, a new level ind tract was began on the bed 
| San river NY and after eroffing five | 

rivulets 


tity.) 
rivulets; and making as many curves in Any. | 
as may be ſeen in the plan, it brought the tract to the top 
of a hill or cliſt, at F. a little above the village called 
Sand Place, at which place another machine muſt be 
erected, if ever this canal is carried into execution, in 
order to transfer the boats and their cargoes, from the nas 
8 0 eee 
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n 3 level. If, 
eue w. if it had not been broke off, but had ſtill 
been continued on and followed, it would have carried the 
tract (as near as can be judged by bare inſpection) on, 
as in the upper dotted line, and have extended itſelf. to al- 
moſt double the diſtance in length, and have perambulated 
itſelf in its paſſage, to within a quarter of a mile of 
Morvel Houſe; the ancient feat of John Buller, jun. Eſq. 
and have terminated at or near the top of the clift, a little 
to the Eaſt of e e W0s at or near _ 


1 che 8 marked D* 

It may be W in the, account I hats ER of 
the ſurvey of the Tamer canal, that the diſtance of Bude 
Haven from the Tideſway at Calſtock, in a ftrait line, is 
no more than twenty-eight miles, but that the tract that 
Was taken and followed, in order to keep and maintain 

the ſame level, extended itſelf to upwards of eighty 
miles in length. This plan which I' have here exhibited, 
with the dotted lines, will account for and ſhew the true 
reaſon of the ſtrolling courſe that the levels carried us, 
in the Tamer ſurvey, and explain the great difference be- 
deen the ſtrait line and. the perambulated tract that was 


> 8 | | taken; 


( 
8 thence, that in af 
ſurveys of this kind, near any river on the globe of the 
earth, but it will bs found to perambulate, in the ſame 
derpentine manner, as thoſe in this Treatiſe deſcribed, as 
. * fare regaler in ol 
ne 


Abe aff e as faid ds. at 1 
fix miles, and the laſt tract from B. at Lodge-gatez to F. 
at or near Sand Place, all the curves included, I found 
to be nine miles; ſo that the two canals taken together, 
will be fifteen miles in length, though the courſe of the 
river in a ſtrait line, is no more than eight miles in length, 
nnn as ſaid before. 


. eee ee in the upper tracts that ap- | 
proacheth within half a mile of the town of Liſkeard; was 
it. to be carried into execution ; of what an immenſe ad- 5 
vantange it would be to the intereſt of that town in parti- 
cular, and in fact, to a large extent of country around it 
—— . ᷣ ͤ by te floming 
examples: _ 


| . I took par- 
ticular notice of the ſtate and condition, and the value f 
all the lands through which the tract paſſed, and the lands 
adjacent, and found them to be in the fame impoveriſhed 
ſtate and condition, moſtly overgone with breaks and 
| briers, and as bad or worſe of the two, than that which the 
Tamer tract paſſed through, and conſequently now of 
very little yearly value to the owners and occupiers of ſuch 
lands, for want of manare for improvement, though at 
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| Nowin erde to prove the alvantagesthat would acerus 
both to the public and. to.the proprietors of ſuch an ueſul 
undertaking, I fhall ſtate in as plain a manner as I can, the 
advantages to both parties, which I have deduced from 5 
che before · going eſtimations, and the obſervations I made 
nemme, Hay. * 


An Efimation of the Expenc of makin fe- 
2 18 ee JIG. £594. 


Tc making 55 ig af capa, ay a I 7 
| „ e 7 } 15495 85 0 
To two machines, at 1000l. eack 2000, 0 0 
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Total amade 1749 


| dated the 1 3 x ak 
canal, let us now ſee the advantages that may . 
therefrom to accrue both to the public and io the proprie- 
tors? and firſt, to the public, in ſtating of which we muſt 

firſt conſider the real expence it; now coſts the farmers to 
bring twenty, ton of lime, or. twenty ton of ſand, into the 
neighbourhood. of Liſkeard by land land carriage; and after- , | 
wards, I ſhall ſhow the expence of the carriage of the fame 
quantity of lime and ſand on the canal by water, in order 

to proye the difference, which will be the Me that 
will agcrue to the. public by ſach a canal. 
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Ame and ſand that is -chiefly uſed for the improveinent of 
| the lands in thoſe parts; as well as in the neighbourtioed 
of Launceſton, is the ſame ſort of manure, and indeed it is 
Chiefly throughout the two bounties of Devon and Corn- 
wall; and thatit.is for the moſt part carried in facks on thi 


horſes backs. Ar ſome particular places, ſituate at no great 
1 diſtance from the village of Sand Place (from whence all 


the lime and ſand that is uſed for manure, &c. in thoſe 
| parts is brought from) they will reap. but very little ad- 
vantages from ſuch a canal, on account of the carriage of 
manure; but others that ean go but one; two, or three 
trips per dap according to the diſtance, will have the ad- 


vantage thereof, eee e ee 
e eee Sand Place. i N 


n 


e in Aebi oe Liſkeard, they 
all go to ſor their manure, and perform one, two, three, 


A — 


four, or five trips per day, according to- the diſtance of £ 


| their ſituations, ſuch as can go four, five, ot more ttips 
per day, no great advantage can accrue to them from the 


canal, on account of manure ; but ſuch as ate more re- 
| mote: from Sand: Placr, and can go no more than ohe; 


two, or three trips per day, and ire within the limits I 


_ ſhall here preſcribe in this example, ſuch will enjoy the | 


- benefit and advantage bf the canal, fo that T ſhall flate 
this account at two trips per day on an average for lime 


or ſand; for which I ſhall allow fifteen pence per horſe pef 


day, as the man's wages who goeth with them aiiſeth on 
the labour of the horſes, it being the cortimon cuſtorti bf 


the country, ſo that the carriage of a hundred Wincheſter © | 
buſhels of lime, the uſual quantity for to manure one acre 
; | | of 


of land, now — 1 and ten pence, and 
ſixty horſe ſeams of ſalt ſea fand, tlie uſual common cuſ- 


tomary quantity for to manure one acre of land, now coſts 
N ſeventeen n eee e 


mn * =» 
das v.42 * COD 2 % 43 * 
#3 of "# 3 43 2 


Ab. oblag that is properly burnt, nd 
than that which is poorly burnt, and a hundred Win- 
cheſter buſhels of lime, well burnt, is at-leaſt- three tom 
and one third, and if badly burnt it is at leaft four tons, 
but in my computation. I ſhall conſider it the fame here as 


' I did. in the Tamer example, of three tons and one third 


of lime per acre, and that ſixty horſe ſeams of ſand is on an 
average ſeven tons and a half per acre, fo that twenty tons 


of lime will manure fix acres of land, the land carriage ot 


which now goſts fix pounds five; ſhillings, and twenty 
tans of ſand will manure two acres and two thirds. of an 
acre, the land. carriage of which now: coſts five pounds. 
Theſe things being admitted as facts, let us now ſee the 
advantages. of a water eee thy yo were 


ſuch a canal . oo Lo e 
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Wares cane or bre, 15 * 6 


26% 


1 Tec IC. I © RATS 
Jan pans per hn . n 
Paſfing the two machines nd Deke: N 5” 85 
Towing in the firſt and ſecond: e Pm: | 
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- miles, at five pence a mils e 02:28 bis es 

| Boat hire and the mens wages, the ſame as fr + A 8 
kme — _ 90 

Canal duty" wake of find, the fan 
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— eight and dry of mays 
net foal} to che extterit of the navigation 3 . © 
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"Bark Mill Bridge, Nn EIS navightenwes'$o” 
td commence, as ſaid before, in à direct line to Sand 
Place, is eight miles, to which I'ſhalladd four miles more 
in length, at che head of the navigation, as that ſpace of 
land will reap equal advantages from ſuch a canal, as the 


four miles on each ſide thereof, ſo that there will Dn.” 


cluded within the ſpace above- mentioned, twelve miles 
in length, and eight in breadth, that would be benefitted 
by ſuch a canal, containing ninety- fx ſquare ſtatute miles, 

and as there is contained in every ſquare ſtatute mile, frx 
hundred and forty : acres of land, conſequently there ml 
one thouſand four hundred and forty ſquare ſtatute acres of 
bend chat would 9 and in reach of ſuch a canal; 
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and, 28 I have, faid in che Tape 


De 12 


tion, if oaly one acre Af in pe dne of "ay 
1 . Was was to be broke up annually for 21 


4 


3 year; and 1 as in \ the Tamer 1 
chat one half of the fd four thouſand fox hundred and eicht 
was'to be manured with lime, ahd the, other half with. — 
ther would be two wand three hundred and fp. 
e | manure. * 1 VVV od... 
2 2 — "> ek. nt 
* before proved; that be means of ſuch nic 
the ſavings to the community on the carriage: of twenty 
ten of lime, will be three pounds, which is a ſaving of 


exact three ſhillings per ton for lime ; and the: on” . 


the carriage — twenty tons of ſand, to he. ane pound . 


fifteen ſhillings, which is one ſhiling and nine pence fav-. . ; 


ing on every ton of fand. Then two. thauſand three hun 
dred and four acres of land, at three ton and er of 


lupe per acre, will require-ſeven thouſand ſix hu 


eighty,tons of lime to manure the ſame, 3 1 


three hundred and four; acres of land, at ſeven ton and ” 


half per acre, will require ſeventeen hauſand two bre 1 


wa * £&| 


and eighty ton of ſand 0 rpanurs, the ſame. 2 Long "oy 
4. w_ 
| Then 2 A faving's on Teven houfand fix hundred 5 as | 


and eighty tons of lime, at bree ſhillings ay Tots 3 


per 10n, is 83 TD — — 91 77 . 25 
And a faving on ſeventeen thouſand two bun- 1 


dred Land Jeighty t tons T5 fand, at « one ſhit- 1 8 8 8 3 : 5 
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ing aud nine pence per ton, is je 1512 « $2145 
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fo that the ſavings to the public for manure | 
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of ſuch water conveyance, in the carriage of all 
ae ee 
coals, &c.. &e. which I ſhall paſs over at preſent, and 
proceed to prove the advantages that would acerue to 
proprietors of ſuch 2 canal, from the article of matiure - 
and four acres of land be-manured with lime, at three tons 
and one third per acre, ease HO Gs £ © | 
hundred and eighty tons of lime to manure the fame, arm 
if two thoufand three hundred and four acres of land 7 | 
manured with fand; at ſeven tons and a half per acre, it 
will require ſeventeen thouſand two hundred and eighty 7 5 
tons of ſand to manure the ſame. 1 5 | 1 5 


4 8 Jo L ö a 45 | 1 
"Then, ſeven thouſand fix hundred and cighty & wor M 
tons of lime, at two ſhillings per ton, is 78. 0 Mn 
And ſeventeen thouſand two hundred and _ > 
eighty tons W 1 at two ſhillings pe 
„„ 25 
Total ſum of canal duty to the proprietors „ 
per year, for manure only 70 0 0 
| Now, two thoufand four hundred and nivety- 2 $20 2 4 ih 
n= aſs 2 at five per No 
cent. of _ 49920 | * 0 * . 
But the eſtimated capital, i in page Aenne | 
more than - m_. 27495 2 88 
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So that the capi thay could _ ſupported, - 25 a on. a 
will exceed the ſum eſtimated - 32425 a'o 
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" 3 for canal Fea the proprietors, alone 
fourteen per cent. on the eſtimated capital. Suppoſe no 
more than the bare intereſt Was to be ſhared between the 
proprietors, Which, at five per cent. on the eſtimated ca- 
pital, is no more than eight hundred and ſeventy- four 
Pounds and fifteen ſhillings, and let the overplus, at the 
end of the firſt year, after the intereſt is paid, at fiue per 
ceent. there will be a ſurpluſage of one thouſand ſix hundred 
and twenty-five pounds five ſhillings ; let this ſum be ap- 
plied towards paying of the original capital, and it would 
reduce it to the ſum of fifteen thouſand eight hundred and 
ſeventy-three pounds. fifteen ſhillings ; this would reduce 
the annual intereſt of the capital. Let the ſame method be 
followed at the end of the ſecond, third, fourth, &c. years, 
and in leſs than nine years it would pay. off and diſcharge 
All n "Os: _ prove a the ene views” 
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| prices at the and of th aud year ar th princip 
ing bye bundted and nine pounds en Nhillings, to he ui. 
vided between them, a to every one ſhare in 
adventure; ſo that the tenth year's profits of canal: d 
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en manure Will all come' free and clear to the propriet * 
Vitkout any manner of deduction whatſdever, ſor it 
of money, rates, taxes, bt. a5 ihe duties that will, ariſe 
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"reparations, rates taxes, derks, „ 


5 * — > 4 
* 


; s * 
FS —_ 
bbs « , : $ 
1 * ha WA < 
* — 0 
d % — 

er that ar — | 0 
to t the proprietors, 

-- * 

— 


2 of” 85 2 cual, 20] come now, eres 
. deres of Liſkeard, by means of ch 
à canal, on unt of the ſavings in the tatriage 1 f 
goods, wares,” and merchan dize. In order to proves) 
which it is nebeſfary to obſerve; that the town of Liſkeard 
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io pence half penny per ton; whereas the land car- 
riage, as I Have fald bed nde cots them twenty ſhil- 
lings per ton; ſo that a canal would fave the inhabitants 
of Liſkeard, at leaſt, twelye ſhillings and eight-pence 


| half penny on every ton of goods, It is ſuppoſed, that 
there is not leſs annually, than two hundred tons of goods, 


of one kind or other, conſtantly brought from Lobe, and 


| St. Germain's into Liſkeard, that town, as well as all the 


country around, being very full of inhabitants; conſe- 
quently there muſt be, at all times, a large conſumption 
of all the common neceſſuries of life. So that by the 


means of a canal, there would be 2 ſaving on the two 
hundred tons of goods, at twelve ſhillings and eight penee 

| half-penny per ton, which will amount to one Hundred 
and twenty-ſeven pounds. one ſhilling and eight-pence, a 
matter well worthy of conſideration. There are many 
more advantages that would accrue to the inhabitants, 
Toth; i in che town and country adjoining, from other ar- 
ticles, by means of ſuclt an inland navigation, which 1 


ſhall paſs by, as what I have already mentioned is ſuffi- 
"cient to ſhew how uſeful ſuch inland-jntercourſes are, not 
only in the neighbourhood of Launceſton and Liſkeard, 
baren ether 2 of the two iſlands 1 e 
and Ireland. 229 285-4 re 


1 — "Mm to obſerve, that Providence hath ** | 


ed the town. of Liſkeard, and parts. adjacerit, with the 


poſſibility of making a navigation of a much larger extent 


| on the Eaſt fide of the faid ton, there being two ſcmall 

J rivers, called Seaton and Coombrow rivers, that are caſy 
to be united, and by means of ſuch a conjunction, a na- 

. vigable cut or canal, may, with caſe be RE from a 
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place called Craddock Ford to-within half a mile of the 
town of Liſkeard, and from thence to a union of the two 
rivers, to and by that means a canal may with eaſe be ex- 
tended to Tiddeford, in the pariſh of St. Germain's ; ſuch 
a a canal would open a communication between the port of 
Plymouth and Liſkeard, which would be exceedingly ad- 
vantageous, as ſuch a navigable cut would perambulate 
| through a large extent of country, where improvements 

in agriculture would be vaſtly advantageous, and where 
there; are a great number of gentlemen of opulent fortunes, 
whoſe eſtates are capable of great improvements, and 


which might be effected with great eaſe, and ſmall ex, 
pence, by the aſſiſtance of ſuch a canal. And, as ſuch an 


advantageous conveyance of manure for, improvement of 
agriculture, may with ſo much eaſe be effected, it is to 
be hoped, that ere long, gentlemen,. not only in the 
neighbourhood of thoſe two places before - mentioned, but 
in every other part of the Britiſh dominions, will take 
"this matter into their moſt ſerious confideration, and with 
out delay, as it is the moſt chief expedient, in order to 


enereaſe the moſt noble arts of agriculture, trade and 


commerce, to carry the fame. Into execution, the advan- 
tages of which would redound to themſelves, and their 
poſterity, to the end of time: but, at prefent, for the 


want of ſuch a uſeful and eaſy conveyance, the inland trade 


is very ſmall, and for the ſame. reaſons, the inland parts, 
eſpecially fuch as lie remote from the fea, or from any 
inland navigation, are the moſt uncultivated, as the ex- 


pence of land carriage, in bringing manure, and carrying 


off the products to a market, is ſo great, as quite dif- 
courages them; but canals would be an effectual remedy 
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carried into execution, It wauld be the fame with thoſe 
parts, 2s the ſea is in cammen ts the whole world, and 
in proportion as the inland parts of our country is render · 
e plentiful, populous, and thriving, ſo 3 
commerce to diſtant parts of the globe, wi encreaſe and 
Kouriſh as nothing can be more evident. * 


rr. 
canal, F ar. farms, ad 
common necellacies of life and manure - —_— 


ee mee at ach edlem. beat ac 


Were the legiſlatures of Great-Britain 8 
take to themſelves. this maſt-uſcful talk of improving the 
inland navigation, were they to make it 2 national affair, 
and. ſubject the payment of the duties that ſhould ariſe 
therefrom, for canal duty, to the uſe of the Crown, it 
would. bring in as much money i into the hands of Govern. 
| 3 
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| 3 Pu ge PBOR 
be to Government, as the greateſt part of ſuch an under- 
taking might be began, carried on, and compleated by 
the convicts ſentenced to hard labour, agrerable to the 
extent of their crimes, from one year to twenty, or for. 
life, 3 neee e 
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Enz ** 


— of the execution of fie Siiicrtakinge 
ſhould be committed to the care and inſpection &f perſoits 
properly qualified for that / purpoſe. ” The convicts food! 
might be coarſe barley, or rye bread, with cneut or cheeſe,” 
and ſmall beer or water to drink, both in quantity und 
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The convids tk in - tack a 3 nw. FS 
4 of the greateſt uſe to Government, and to theſe king- 
doms in general; they would then in ſuch employment be 
making theſe; nations ſome retribution. for their erimes 
and the breach of thoſe laws they had violated, as they 
5 never can to either on their Being tranſported t to ee 
country, or to be hanged in this. : 


8 3 expence that the crown was to be at in 
che execution of ſuch uſeful undertakings, the expence of 
mme making of every canal would be paid in leſs thant 
years by the ſurpluſſages, over and above the intereſt. of che 
money |; laid out in the execution thereof, as I have, I hope, 
TO made to appear by the two \precering angles. 


Thus I 18 1 N in 1 ſk REGED . uſeſul- 
| nel of inland nayigaticns in genera}, and of the Tamer 
and Looe Rivers in particular, and which as examples will 
indifferently ſerve with ſome few alterations in the different 
prices of land, labour, Kc. for any other Part of the 
world whatſoever ; and as there is not any one county in 
either of theſe kingdoms but that have rivers and ſtreams 
of water contained therein, that are as eligible, and moſt 
of them much more ſo to be made navigable (either by the 
be er ths new method). than de Fame or Looe Rivers, 
pot | which 
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which would-be equally as advantageous to he commus:. 
nity in general, as the ſo much famed navigation in China 
and Holland; and 1 wiſh it was in my power to ſay ag 
much as might induce not only thoſe gentlemen as were 
the proproſers of the once intended Tamer and Looe Rivers 
navigations, but every other nobleman and gentleman in 
every part of theſe kingdoms, or of his Majeſty's domi 
nions, having any landed property any where nigh any 
river or ſtream of water (which I ſuppoſe few or none are 
without) to have ſuch uſeful and advantageous conveyances 
carried into execution with all convenient ſpeed, that they 
would without delay ſeriouſly conſider on thoſe things, 
and on the iraportant advantages that would derive there- 


Theſe nations are at this time moſt unfortunately. in- 
way to extricate ourſelves therefrom, is economy, and 
in the increaſe of our agriculture, trade, and commerce, 
and myſole aim in the conſtruQtion of my machine, and: 
the publiſhing this Treatiſe, is with a view, if poſſible; to 
encourage and promote theſe moſt noble arts, for which 
purpoſe J have moſt indefatigably laboured in many hun- 
-dreds of hours of hard labour and thought, with a view. 
if poſſible, to be ufeful to the world in general, but in 

particular to the nation wherein I was born; and I hope 

no perſon will object to my performances, as thinking ãt 
was intended and calculated for the two particular diſtri 
only which J have made uſe of in this Treatiſe, for really 
I had no other motive in view for ſo doing, but only to 
uſe them by way of example, as it will ſuit any other river, 
A or HSE of water in any other part of e 
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| Phang A by. evident 3 the, Puſſy | 1 
end Metbod far the launching and taking off a Ship, and. 4 

; rolling ud of another,, at ene Operation, at any Time bes "\ | 
deen the Time of the. Tide's being half flown, and the,  _ 
Time of the. Tide i being half ſpent; without waiting. far 
Spring Tide, er cuen_the preciſe Time of High Water ;. 
© together, with the Conflrudion, Explanation,. and Uſe of 
4 Machine for that Purpoſe, with Tablet caleulated-40.- 
ſhow the Pawor,and. Farce that is required. to draw-and. 
rell a Ship, &c. up »pon,a Launch of any Size. what+- 
ſerurr. from Tom to Two. Thouſand Ton, frum 4 true: 
A abi i FA neee 
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NINCE Eg eau ah Treat hath, temen e 

hands of the Printer, and printing off, I have: dad in 
contemplation a ſcheme, which with pleaſure I commu- 
nicate to the public, as J am in hopes it will be uſeful, of 
the probability of transferring a ſhip from the place where 
it was built or repaired, to the place of its being floated 
upon the water, which by the method here propoſed and 
explained, may be done at any time between the tides b 
being half flown, and the time of the tide's being half ſpent, Y 
a period of upwards of ſix hours, without waiting for a 
ſpring tide, and the preciſe time of high water, as is now 
the conſtant practice in all his Majeſty's dock yards in this 
kingdom, as e eee, but ſuch an operation 
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ſhould not be ventured on when the tide is too low, as it 
would be too great a riſque to run, both to the ſhip and 
| the lives and limbs of a moſt ae Bas people, con- 
PE TT ne Boers | 


And chat EO an 1 operation may moſt Sh be OY 
within the limits of time above mentioned, I am fully con- 
vinced, i in my own mind, and 1 hopeI mall make i it plainly 
to appear fo to be to the candid reader, by the following 
plan and explanation, by ſmall ſhips i in particular; but 
whether it can be ſo eaſily done, on account of the enor- 
mity of the weight of a firſt of ſecond rate man of war 
(though I cannot think but it may) but that thing 1 ſhall 
leave to the determination of time and trial, Iich yika 
par in practice wa ay OVER. N fk . 

"The utility 'of ſuch = way of proceeding, if it can be 
done, whether in war or peace, would be of the greateſt 
advantage to the nation in general, as hc as to > private 


individuale. 1-3 + - 


A. 


| When I have explained the means by which ſuch a uſe- 
ful invention may be accompliſhed, the only way will be 


for the Honourable Gentlemen who are intereſted” by go- 


vernment, and have the management of theſe matters in 
his Majeſtyꝰ s dock yards, as alfo thoſe gentlemen who 


have private yards. In order to try the practicability of 


ſuch an invention, is to begin with ſmall ſhips firſt, and if 
found eligible (as I have not a doubt about me but it will) 
then to proceed on to larger ſhips; and 1 hope it will be 
found, on a fair and careful trial, that on a pair of ſtrong £ 
IS that are firmly and frewrely ſupported, ſo as to 
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| proceed to explain the means by which ſo d 
ration may be accompliſhedy Which pleaſe-to. ere may 


be done by the method that will appear, a a due ob- | 


model of which invention, Vith all, convenient ſpeed, 1 


mean to depoſite in the exhibition m Wis lg to the | 
Honourable. Society of Arts 
n at the N for pablicaingeAtion. 
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in en Plate 1. 
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properly be called Re tp. ; 1 
flip, let there be a large 
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ſpace C. but che ewo capſtans E. and G. are of two feet 
and fax! inches diameter each. In the fecond' row are two 
capſtans H. and I. alſo of two feet and fix inches diameter 
each. In the third row ee eee en 
neee, 15 


: 10 dis: dernier 3 0.0 —_ p.. 
which in the ſhipwright's language, is called a bulgeways, 
made of a ſize of: bigneſs ſuitable to the bottom of fuch 
ſhip as it is made to contain, and which in the annexed 
plan in the plate is repreſented O. Q. wich the hull of a 
other bulgeways P. P. is at the foot of the other ſlip and 
- launch B. B. with the hull of another ſhip R. thereon, and 
| - 5136" Eng of the river S. 8. and is in readi- 


8 
-\ 


Aa tows it is to be obſerved, Gen the: deesen er 
| Hiding part of each bulgeways, there are fixed a certain 
number of rollers, of about nine or ten inches diameter, 
and about two feet in diſtance one from the other. Theſe 
rollers ſhould be-made of ſolid caſt iron, as they will be 
the better able to bear the weight of the ſhip and bulge- 

ways, as theſe rollers are to roll between the bottom ofthe 
| bulgeways and the ſurface of the launch, and is the primum 
mobile that SEO ne up e up 8 260 


the launch. 


8 is a latge and firong cable of 6 fize in beet ef, 
in proportion to the weight of the ſhips and bulgeways it 
s intended to transfer, one end of which cable after its 


being 


0 1930 


being bent around the middle or largeſt capſtan F. it is 


faſtened to the end of one ſide of the bulgeways, on the 
ſtaarboard ſide of the head of the ſhip Qs at the head of the 


launch and ſhip A. A. and the other end of the faid cable 
is faſtened to the end of one ſide of the other bulgeways, 
on the larboard ſide of the head of the other ſhip R. at the 
foot of the launch and flip B. B. V. is another cable, one 
end of which is faſtened to the upper end of the bulgeways, 
of the larboard ſide of the head of the ſhip Q. at the head 
of the launch, and the other end of the ſame cable is 
winded around the capſtan E. W. is a third cable, one 
end of which is faſtened to the end of the bulgeways P. P. 
on the ſtarboard ſide of the head of the ſhip R. at the foot 


of the flip and launch B. B. and the other end of the 


ſame cable is winded around the capſtan G. Ihe fourth 
cable X. one end of which is faſtened to the head of the 
ſhip Q: the other end is winded around the capſtan H. 
The fifth cable V. one end is faſtened to the head of the 
hip R. at the foot of the ſlip B. B. and the other end is 
winded around the capſtan I. The capſtan bars of thefive 
firſt mentioned capſtans E. H. F. I. G. are ſuppoſed to be 
of twelve feet long each, at the extream end of one of the 
bars of each of the ſaid. capſtans is faſtened the end of a 


fmall cable 2. Z. 5. 2. z. and the other end of each ae 


ſame cables is winded around each of its correſponding. 
cCapſtans K. L. 4. M. N. each * e pee = are 
ns feet long each. pub e BEL: BY Jah RUTA. 

e RIF. 

Figure, I. 1. and 2. 2. are two rows of ſtrong and 
ſecure ſteps, cut in wood, in each ſlip cloſe by each fide 
of the launch, at about two feet in diſtance, one {teh 
above another, into. which ſteps: n two very ſtrone 
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props, which are very ſecurely hung on a fwfvel to the af 

part of the bulgeways, and perform the office of a drag 
ſtaff to a wheel carriage in going up a hill, and are marked 
in the annexed plate 3. 3. the uſe of which props are for 
the purpoſe of keeping and preventing the aſcending ſhip 
and its bulgeway, as it is rolling up the launch, from : 
backwards again, FTVTVTVTTTTT ot rt 

e pie emo 3 


- 
2 
ei 


ene a explained: « every pare n Leſt mas 
chine (if it may with propriety be ſo termed) fb as I hope 
it will be plainly underſtocd, the next thing to be obſerved 
before we can perform an operation en this new conſtructed 
machine, we muſt firſt proceed to find the power or force 

that is required to draw or roll up an afcending body, "of 
any known weight, up the plane or launch, at any parti- 

cular degree of che elevation of the ſaid launch; and then, 
| ſecondly, we muſt find the power and force of deſcerit of «+: 


elevation of the launch, and when each is perfectly known, 
from the power or force that is required to draw or roll 

up the aſcending body, and the balance is the externa! 
power of reſiſtance that is required to be applied to the 

three capſtans F. I. and G. in order to put the two bodies 
on the two launches in motion. Now as the finding the 
external power of reſiſtance of any given weight, would 
cauſe the reader an immenſe deal of trouble to find the 
powers af aſcent anddeſcent, and to compute the difference, 


|  forthe-purpoſe of ſaving him that trouble and labour, 1 


have here exhibited tables ready calculated on purpoſe for 
. : 8 a | Ko” of 4 


9 >. 
oy 


. ny 7 | 
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eapſtan, when two bodies of equal denominations are both 
applied to one common axis (as we may ſay they are here 
in this caſe to the capſtan E. which is a common axis, as 
it act EE TON e 


3 ao DEF By N 


ie and the . 0 its . 
eul:tion, the reader will find fully explained in this 


Treatiſe, from page 55 to page 58, and as I have no o- 


cafion to go over the ſame caleulations L have once already; 


1 ſhall begin this table with the ſame number of tons with | 


which I concluded the table on page **58; nor need I to 
extend my table for this purpoſe to any more than from a 
true horizontal plane, to its being elevated to ten degrees 
of altitude; for it will never ſo happen, in any yard; either 
belonging to his Majeſty, or a private yard, that the ele- 


vation of any launch, above a true horizontal plane; will 
ever exceed or raiſe ſo high as to ten degrees of its eleva- 
tion; for -a-worthy gentleman, and an officer, amongſt 
the ſhipwrights of his Majeſty's dock yard at Deptford, 
to whom I made my application for that purpoſe; in- 


formed me, that the uſual and cuſtomary elevation of a: 


launch above a true level, was no more than an inch in 


eee foe eee e 8 780 
n an. 8 
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Fund Guns cada 405 1 kate account 8 
number of tons of each rate man of wary which enabled 
me to make out my calculations in the annexed table f 
the external force that is required to be applied to the act- 
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n! . B. in order 


to transfer two ſhips of equal. enceinations, whether 


yes any other. 


N eee e 
3 officers of his Majeſty's dock yards, and alſo the 


maſters of private yards, that the only preparation neceſ- | 


ſary to be made previous to every operation, is the placing 
of the bulgeways at the very extent of the foot of the 
launch, at low water, where it muſt remain in readineſs 
for the reception of the ſhip that is to be towed in thereon, 
which may be done by ſmall ſhips by the time it is half 


* 


And here I ſhall obſerve, that on a horizontal plane, 


ten ounces power or force will roll ten pounds, ſix pounds 
four ounces force will roll a hundred weight, ſicty-two 
pounds and eight ounces force will roll a thouſand weight, 
and fix hundred twenty-five pounds force will roll ten 
thouſand weight, and twelve hundred and fifty pounds' 
force will roll a ton, on a ſmooth ſuperficial, the friction 
of the wheels of the carriage included, as I have proved by 
: "Theſe tables are calculated with great accuracy, and: 
their uſe will appear in the following explanation, 1 thall: 
now proceed to lay before the reader the medium tonnage of 
each rate of his Majeſty's ſhips of war, as I had it of the 
each ſhip, I have annexed a calculation deduced from the 
preceding tables, of the reſiſtance and power of obfſtruc.. 

tion of each ſhip, and ſhall prove by an example the power 
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Tn my-explanation of the preceding calculations, Fill 
obſerve, that the third column from the left hand, follow- 


ing the tonnage of the ſeveral rate men of war, ſhows. (at 


the planes being elevated to five degrees of altitude) the 


exact power of reſiſtance that i is required to be applied, in 


order to put two ſhips of equal denominatiors, laid on the 


new conſtructed  bulgeways, in motion ; - for two bodies of 


equal denominations, whether great or ſmall, laid on a 
common plane, of any elevation whatſoever, if they are 
both applied to one common axis, as they act in contrary _ 
directions, the obſtruction of the aſcending body wilt 


n—_ _— the power oe force of deſcent of the de- 
| 5 ſeending 


tt) 


an baby; and both wil remain at reſt, till a propef 
Hoice is applied to the aſfiſtance of the deſcending body, 
zin order to put them both in motion» Now the reſiſtance 

or obſtruction, as may be obſerved in the preceeding cals 


culation of two firſt rate ſhips of war, of two hundred tons 
each, is two hundred ſeventy-eight thouſand ; this power 


of reſiſtance is to be applied to the firſt three acting cap- 
Kans, whoſe diameters are, as is before explained, two 


feet and ſix inches each, and the length of the capſtan bars 

twelve feet; this added together is the ſame as a wheel of 

_ twenty-ſix feet in diameter, with theſe dimenſions of two 
feet To inches diameter axis, and a wheel of twenty-ſix 

ſeets I have recourſe to my tables of the wheel and axis, 

and as there is. no table of the exact ſum of 278000, I am 

| obliged to make up my exact calculation. PE ſeveral 
tables, R 
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Second 4j. will — held 5 Wax 'E by 
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6e „ Y : 


By this firſt © operation | it appears that two hundred and. 
ſeverity-eight thouſand weight, on an axis of two feet and 
fx inches diameter, and a wheel of twenty-ſix feet dia- 
meter; that twenty-ſix. thouſand five hundred and fifty-, 
ſeven is 2 TIPS that will hold it in equilibrium, which 
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capſtans, whoſe diameters are 28 in the explanation, two | 


feet each, and the length of the capſtan bars ten feet long 
| each; "this taken together i is the ſame as a wheel of twenty 
two feet diameter with theſe dimenſions, I have again re- 
courſe to the tables of the wheel and axis, Which Lam 


obliged to make out from ſeveral ee inn 


following: FVV 5 
Firſt © 20000 3 
eee „%FC[ͤàoÄ 8 
3 5 qe e 
P 
— 7} 1 


80 that 26557 can 10 held by: tage! 


By this Scand e that two theuſand 


four hundred and fourteen pounds and five ounces is a 
power ſufficient to hold twenty-ſix thouſand five hundred 


and fifty-ſeven pounds weight on. an axis of two feet da. | 


meter, and a wheel of twenty-two feet i in. equilibrium: 
Now we are next to confider, that this two thauſand ſour 
hundred and fourteen pounds five ounces, I ſhall call two 
thouſand four hundred and fifteen pounds, which is to be 


divided into three parts, as there are, and always will be, 


three capitans to apply to in every operation, and which 


third part is ne more than eight h hundred. and five pounds 


force, that is to be applied to each of the three capſtans, 
and let us ſuppoſe further, chat the three capſtans are to be 
manned with eight men each, in all twenty-four. men, 6 
that the __ hundred and five pounds is not quite one 
hundred 
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hundred and one pounds per man that will old the afars- 
aid two hundred ſeventy- eight thouſand. pounds in equi- 
fbrium. And here I muſt obſerve, that the powers or 
forces contained in the ſeventh and laft column of this cal- 
culation againſt each ſhip, is the power that will hold a 
pair of each rate ſhips in equilibrium, but it is not a force 
ſufficient of itſelf to put them in motion, without an ad- 
ditional force by each man, which let it be ten pounds 
each 0-2-- e eee er Lowman n 


7 2 be 25 = 
5 8 to G 
from. 72 be 5 for ex. 
57 to be 67 75 wg 
4 e n 
| 42 to be 52 W \ 
20] 22 to be 321 
1 wel {nn and force fufficient a. up 
one launch a ſhip of either of the ſaid rates, and to roll 
down another on the other launch, bath 3 one and the 
. fame time. 


By what 1 "TH bo laid down, it will appear ſome- 
what poſſible that ſuch a ſcheme may be carried into exe 
cution with ſucceſs, and ſurely if there is any dependence 
d be put in numbers, it certainly may (by {mall ſhips in 

particular). and it really appears to me to be fo by large 

ones, which I hope time — trial will diſcover to be feaſi- 
ble, which if found practicable, will anſwer the end an and 
uſe of a dry dock in any yard whatſoever. 


There 
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Ander e n the ceflance and able. 2 4 . bh 
. ending body very conſiderably, by the means of faſtening 


. the end of a ſmall cable to the bulgeways on each ſide of  _ 
ce ftern of the deſcending ſhip, and from thence let th® 
© » ſame cables be put through two ſnatch blocks at the foot OT f 
of the launch, and let the other part of the cables be ap- 3 
. pied to two capftans at the head of the lip from whence — 
_ the deſcending ſhip is to be rolled down, and every hun= 
dred weight's that is added to the | power of deſcent of 
the ſhip that is to X Tolled down, as both ſhips are applied 
to dne common axis, r capſtan Fr it will diminiſh as much | 1 
of the power of there i ance of the aſcending ſhip. This, Ol 
 Thope, is ſufficient or an lanation, which T hope will", 
be rightly underſtood; and God grant that my propoſed : 
ſcheme may have the wiſhed-for ſucceſs, for the 
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